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ABSTBiCT 

, . This publication details €he developtient and use of 

environmental education materials based on the United States Forest. 
Service ^'Process Approach.** This publication focuses on^ materials 
tha^t teach the ecology and management of natural and man-made forest 
and brush fires, '^he^main body of the contents develop and document a 
rationale for environmental education and the process approach. In 
ihe main body^ a suAmary of the ecological effects of fire and the' 
development and evaluation of the teaching materials is discussed. An 
ftxten^ive bibliography is included. The appendiced-Mclude; (1) the 
evaluation^urvey^-package an4 s'ummary_of_survey responses; (2) a land 

use simulation game presently used in workshops on the -~ — 

man-f ire-environment relationships;; (3) a glide/tape program script 
entii:le4 •'The Other Side of the Plaroe^; and an analysis of 
simulation games. (HB) 
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. INTRODUCTION AND EPILOGUE 



"It wan tho beMt^'Of- tlnioa, it wa« tho - ^ Although Qiarl^a Diokona 
worat ot timosi it was- tho ago of wi»- • ^ \ ' * ' * . 

dom, it was tho -age of Jf oolishnoss, it was writing about England' 
was the epoc\ of belief, it was the^ ^ . ' 

epoch of incredulity, it 'was the sei- * ^ of the-^eariy 1700' s, 'his. 
son of Light, it was tho season of /^'^^^ '<^\ 

Darkness, it. was* the- -spring of hope, * * description could just as' 
it was the winter of despair, we had ' * • 

every t'- ;r.i; before us,,-we had' nothing easily eiq>ly- t^day.- 

before us, we were all going direct- ' ^ ^ i 

to Heaven,^ we were all going' direct' many of us,* this is indeed * 

the other way — in short, the period ' ' ^ ? 



For* 



was so f^r like the present period that* ' the best of tilnes. ^It is 
some of its noisiest authorities in- , • ' 

sisted on its -being receive^ for good a-' time of "individual pros- , 

or evil, in the. superlative .degree of * ■ 
comparison only." * perity and general societal 

• - Charies Dickens- well-being that is ui«natched 

A Tale of Two Cities - 

.* in tho ytorld, Tho txirmbil * 

that marked, the ' 1960\s and early 19.70' s subsided at. the Americans ioft 
Vietnam and as former President Nixon relinquisliod tho prfesidency. / 
Compared With the 1960.'s,^e could easily call this era the serene 
seventies » Yet our era can also be .characterized as seductive. In 
1963 Stewart Udall wrote: "America today stands on a pinnacle of wealth 
and power, yet, we live in a land of vanishing b^uty, d9 increasing 
ugliness, "bf shrinking open space, and of an overall^ environment that 
is diminished daily by pollution, noise, and blight." Things do not 

appear to have changed much. We still face those critical environmen- 

<. > 
tal problems and n\ore; problems of such magnitude and scope that c^they 

threaten our survival — individually, culturally, nationally, inter- 

nationally, globally* Yet the quietness, the feeling of well-being, 

* is seductive, lulling one into a false sense of security. It is easy 



n 



• • • 

. '■ J ■ ■ . - 

to assume things are going well and repeat the mistakes oi the past* 
So whi?.e the best pi tiraek, pur era co\ild easily become the worst of 
* times, an age of fobH^ishness* ^ 

I spent four years in the' Air Force as an enlisted manr Many of 
the regtJl^ions I encountered^ seerted to exist to make sure that if 
" something went wrong, the blame could be .traced back to 9omeone or 
something. This concern with finding "the cause" (singular) is not ^ 
restricted the ^rmed forces, but is very much a part of all oux» 
lives. It is not surprising then, that v^en the quality of the en- * 
, " * vlronment Became a major issue,* there were* many attempts ta nail down 
the i'esponsible parlTy^ factor, institution, etc.' Commoner U972) 
notes that, in. turn, rising population, affluence, industiy, -nnan's 
innate aggressiveness, * the knowledge he acquired, .profits, religion, 
' ' technology, capitalism, and the "disaster lobby" have all been blamed 
at one time or another for our environmental problems; He goes on to . 
*3ay one keen observer blamed everyone: We have met the enemy 

and he is us — Pogo»" We are, or more acciurately otST culture, is 
at the heart df our environmental pi\)blenls. Culture is man's short 
" cut-* to biological adaptation. .Through it"he has been able to adjust 
tp many different situations and. .envir^Wents. ^ But it has proven t<i 
be a two edged^ sword — making possible all the afccomplishmenta of • 

■ • - . \ / ■ ■ . ■ . ■ 

the past and present, and, in doing so, l^d itievitably to the environ- 
mental problems we face today.^ ...The *empha'si<^n growth, orientation, ^ 
to success (and the accompanying material em^lishments) ,^ and equating 
better with bigger have only been a few contributing culturally related 

.* T * . . ' • . ., 
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factors^ These, cocbinod with the technological revolution that fol- 
lowed World War II that gave iaan the power to pursue his ends as never 
hetore (Conmoneri X972), has^brought our society to a crossroads* 
Basic changes are needed changes that .will be hard to make* 

One ol the major obstacles to these changes is tliat environmental 
problems are nrft "here and new." They only fit half the requirement - 
they are here. This means they exist but are*-masked by a number of 
factors, not the least of which is the length of time of the "crisis." 
The fact that the "crisis" can extend over many years robs it of its 
potency and a sense of urgency* is lost. As urgency fades, so does 
action^ The problem is "here" but not "now**; and our country seems 
to require a **now** to get moving*. Witness, the events leading to oui 
involvement in World War II. The problems with- Germany and Japan 
were there — they were inevi tablet Yet until the problem became a 
**now" — • Pearl Harbor the United States withheld total commitment. 
Perhaps the ^ oblem lies ijt a lack of persj^ctive, an inability to 
see problems that stretch over long periods of *time or that do not 
have an easily identifiable fccus point. The latter is like the .point 
,vs. nonpoint source pollution problem. Point sources have a nice, 
easily identifiable point at which to attack the problem. Treatment 
can'^ accomplished technologically, without affecting the process 

generating the pollution. Nonpoint sources have no single focal point 

. V 

which can be dealt with easily. Treatment must affect .the process 
itself — a much more difficult task. The same is true of the .environ 
mental "crisis" in general. There i^ no one single' pdint of attack, 



no way to leave the process ~ the way we live< — intact and still 
solve the problems* . 

Generating" and/or increasing people's awareness' of their life- 
styles impact on their life Support systems and trying to convince 
them changes are needed is a big job, A kind of "social inlSytia" ~ 
the tendency for society to resist changes in the way it lives — 
has to be overcome. People as a whole are notoriously reluctant to 
abandon or even change their ways, especially if sacrifices in" com- 
fort or convenience are involved • The resxirgdnce of big car sales 
(in ^1975 Cadillac had Its best year ever) in the face of increasing 
gasoline prices and despite the events of the winter of 1974, is 
only one example of this reluctance. Yet changes must occur iti the 
way we live,, in our 'expectations and in some of the basic assumptions 
our society has made in the past if wet are to successfully deal with 
today's environmental problems and those of the future. Society can ^ 
no longer afford to consider itself apart from the natural world or ^ 
maintain what Boulding (1970) calls a "cowboy economy" ^( one based on 
the assumption of an unlimi ted abi lity of the natural ecosystems to 
process waste and unlimited natural resources), Aldo Leopold's call 
in 1949 for a "land ethic' (that) ,,,, reflects the existence of an _ 
ecological conscience and ,,,, a conviction of individual* responsibility 



^6r the health of the land" is still valid today. 

Finally, the "environmental issue" has had to compete for at ten- 
tion (and sometimes conflicted) with other potent issues, Schoenfeld 
(1975) comments: "..,if (Earth) Day had been scheduled for May 22, 1970, 



Instead of April 22 ^ I doubt if it would have come at all, at leasts 
not on college oampusest^ Because in mld-*M«y| 1970«,,,the energies of 

millions were being consumed by a fervent .backlash to Mr, Nixon^s 
Cambodian ^ncursionV Cambodia and Vietnam were followed by the busi- 
ness recession of the early 1970' s. Suddenly it became painfully ob-. 
vious that environmental protection could cost jobs as well as money* 
One can't junk automobiles without junking automobile workers Schoenfeld 
(1975) points out. Then came Watexgat^, and most recently, the energy, 
crunch* First was the gasoline shortage in the winter of 1974: "'These 
people are like animals, says Doji Jacobson, who runs an Amoco station « 
in Miami, 'if you can't sell them gas, they* 11 threaten to beat you 
up, wreck your station, run over you with a car.'" While reactions 
were not alwaj^s that bad, lines were long and, as was ]^emarked 'in 
Time' magazine: "For millions of Americans happiness is a full tank , * 
of gas*" Then came the bitter winter of 1976, layoffs and school 

closings due to fuel shortages* Some people had to face the possibil- 

1 

. ity of reduced or no heat for their homds. Against this backdrop, 
the Trans -*Alaskan pipeline was rushed to cbmpletion' over the objections 
of environmentalists. So, by the middle of the 1970' s-, the "environ- 
mental issue," once right up there with motherhood (which incidentally 

13 also in troublel) and apple pie, had its sacrosanctity punctured 

i ---- 

and. so became^ fair g'^jne. 

Despite the obstacles, though, some progress had been made._ The 
seventh annual report of the Council on Environmental Quality (C£Q, 
1976) noted that fbr several major air pollutants (carbon monoxide. 



total suspended partioulateSi and sulfer dioxide) most ot the nation* s 
247. Air Quality Control Regions have met or can meet (by early 1980), 
the primary health-related air quality standards and on the whole, 
air quality is improving significantly^. The National Environmental 
Policy Act (NBPA) was signed into law in 1970,- W^ile earlier federal 
acts had been passed to attack specific environmental problems' (Clear 
Air Act, 1963; , Federal Water Pollution Contarol Act, 1956>, NEPA was 
the first to require consideration of the Impact of federal decision 
on the environment as a whole. Furthermo^d, federal agencies were 
required to put those considerations in writing in "the form -of Environ- 

V 

mental Impact Statements (EIS) for each decision. These EIS's are 
available to the public and have opened the way for gx^eater public 
i^put into the federal decision-making process. The federal NEPA 
was soon followed by "little' NEPAs" at the state level. By January 1, 
1975, thirty-two states had legislatively oi admini s trat i vely estab- 
lished NEPA equivalents (Burchel'l and Listokin 1975), extenditig the 
consideration of environmental factors into the state and sometimes 
even local planning processes. 

Citizen involvement is increasing — something Snyder (1974) 
attributes to a greater public mistrust of Institutions leading to' 
increasing willingness to actively monitor them. In additiorr, things 
that in earlier years would have been considered as progress and gone 
unquestioned, are now being ^allenged. For example, the Supersonic 
Transport, once regarded as the next step in commercial aviation,' ran 
into a stQrm of protest in the United States and was eventually aban- 



doned. For once> bigger and faster was not better. 

There is no question that things have been getting better, but 
more is needed. Almost all „ol the 'improv«nent so 'far has been via 
technology — treating the symptoms of the 'problem (e.g. waste water 

treatment plants, fly-'ash precipitators,^ auto smog devices, etc.) 

/ 

But while technology is important, the answer does npt lie there alone. 
The events qf the recent years have, exploded the "Myth of Scientific 
Supremacy"^ as Udall (1963) calls it. Rather people need to' be a^fare 
of and knowledgeable about their environment, its complexi1y*and inner 
workings, of the impact their actions (both individually and as a 



society) have on tt, possible alternative ap'p?:oaches to problems, and- 



contributions they can make and how they can become Involved. In 
short, people need to be "environmentally educated." 



1 The rationalization that, scientists can fix everything tomorrow. 
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Chapter 1 

c 

Environmental Education 
A Baslo Consideration 

!♦ 1 Introduction 
According to Greek legends, Aphrodite, goddess of love, sprang 
fully formed from the foam of the ocean* Unfortunately, flnvironmental 
Education (EE) wasnU that lucky* Schafer (1975) notes "Although the 
basic concepts of EE have been evolving over many years, it was not 
until the late 1960»s that the movement galn'bd an Id&ntity and be^n^_ 
establishing itself as a major educational concern." Just how many 
years is pointed out by Bottinelll (1977) v*o notes that the Committee 
6i Ten, in their secondary school studies, urged botany teachers to , 
take an ecological approach fo their topic ~ in 1893. The. evolution 

01 iSJS has been/- the subject of several writers (Hawkins and Vinton, 
,1973; Stapp, 1974; -Swan, 1975; Bart, 1975; Nash, 1976; and Bottinelli, 
1977). The consensus of opinion seems to be that EE grew out of three 
older "educatipns": Conservation Education, Nature Study, and Outdooi* 
Education. Conservation Education stresses the importance of natural 
resources (Swfin, 1975) and their "wise" and "efficient" use (Bottinelli 
1977). Nature Study's emphasis is more on the emotional, moral, and 
aesthetic (Bart, 1975; Bottinelli, 1975) a)id stresses first hand con- 
tacf with living things in the <ield. ' Outdoor Education is also con- - 

^ 

2 Of course, there were (and are) always differing opinions as to 
what a "wise" and "efficient" use is. 



cerned with direct contact with the outdoori^, but for any currioular 
area that applies (Swa"!!, 1975; Bottinelli^i 1977). ^The philosophy, as 
Dr. L. B. Sharpe points out, islthat what is best learned outdoors, ^ 
should be learned there (Freeman and Taylor, 1961). With the advent 
^ of a new environmental awareness in the 1960*8, educators ih all three 
fields began to ^see a need for a new "education," one that went beyond 
ithe^ confines of their field, and stressed the interrelated arid inter- 
dependent nature of the environment and man's interactions with it 
(Bart, 1975). Yet while^^Conjervation.Educjftti'oc,' Nature Study, and 



1 

Outdoor Education have been important influences in the development 
of EE, they are not the only ones.. The roots of EE also extend beyond 
them intp changes in educational thinking as a vthoXe^^ CliieS to this 
lie in discussions of £)E and education in general • 

■i ' . ' , 

1.2 EE Defined? ' ^ 

* i w m t mm 

Defining 'EE turns out to be a difficult .process. Webster's New 

Collegj^ate Dictionary C1975) defines enviroiunent and education as the 

fallowing: \^ * - . 

"Environment: The circumstances, objects, or conditions 
by ^ich one is surrounded. ♦ 

Education: The action or process of education or of 

being educated (educate: to develop mentally 
or morally, especially by instruction)^." 

Using these definitions, EE becomes the process~of- developing-mentaliy 

or morally with respect to or concerning one's environment. But what 

exactly is one's environment? Usually it is assumed to mean every- 

thing outside of an individual's body that influences them. Mclnnis 



1 o 



and Albrecht (1975) howoveri define environment as "Hie synbrglstlo 
s*^ of aXl influences upon an organism (plant or animal) • For man- 
this includes all biologicali chemicali physicali socialy psycholoplcal t 
esthetic^ and unknown surroundings (emphasis author's)/' In shorty 
one's environment could include everything, making EE developing men- 
tally or morally with respect to everything, a rather all inclusive 
definition and^not much of one at all. Given this problem, one must 
look further. " - 

Many "Vriters have concerned .themselves with defining EE, Those 
definitions this, writer has reviewed seem to be stated in terms of 

r 

goals and/or characterisjtics. An example of the foziner is the definl* 

tion. by Stapp (1969): "(EE is) aimed at producing a citizeniy that 

< 

is knowledgeable concerning the bio*-physical environment and its asso- 
ciated problems, aware of how to help solve %yiose problems, and moti*" 
vated to work toward their solution." Kormandy (1971) writes: "EE 
must nave' as a fundamental aim an alteration of attitudes based on*^ 
/understanding and appreciation of man's place in the nature of things." 
Finally, Bogan" (1973) notes that "EE 'is the -process that fosters grea- 
ter^ understanding of society's environmental problems and also the 
processes of environmental problem-solving and decision-making," The 
emphasis here is bringing people to. a certain point. Although the 
definitions vary, there is sorae common ground. Awareness (of self, 
surroundings, problems, etc.), knowledge (of self, surroundings, prob- 
lemS) etc.), and processes with which to gain and use knowledge, are 
all goals commonly mentioned in one way or another* 



II 



others use characteristics: 

1 .. *^ ' ♦ » 

Clark (1975): "...EE is a process. .. .interacting with environ- 
ments. It demands involvement, it is active, 
.\..it ±3 participatory and experiential." 

r * 

Nash (1976): "The lowest common denominator of the many. 
^ varieties and levels ol EE is a multidisciplin- 

■ ary, problem-oriented approach." 

Hawkins and 

Vinton (1973): "it (EE) is an integrated process involving 

^ ■ ^ experience, investigation, and problem-solving 
in man*s natural and m^in-m^de sur3x>undings, 
using the total human, nat:iral, and physical 
resources of the schools atd the community of 
the educational library." 

c 

Here the emphasis appears to be on the means./ Again, although the 

' i 

•terras vary, terras such as "multidisciplinary," "participatory," "active,^ 
^* Integra te'd," "problem-solving oriented" are common. 

. Perhaps some ^additional insight, into what EE is Cfin be gleaned 
by considering ,what it is not, Clark (1975) points out that EE's rele- 
vance is not confined to ^biology,, scijeince, or nature study. Ritz (1977) 
adds to this by cautioning against defining EE in teirts of environmen- 
tal science: "By placing an over emphasis on environmental science, 
we risk shutting out a large constituency of teachers who might dther- 

\ 

wise be ready for EE," ^ . 

Nor is E£; regarded as a separate subject to be added on to exist- 
ing curriculum (Arnst^in, 1971; Clark', 1975; Tanner, 1974), Most wri- 
ters see it as being integrated into already existing curriculum. . He- 



3 There is a little disagreement on this^ Galushin and Doraiswami 
, (1973) list a separate course (on par with other school subjects) 
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lated to this, are the comments of a committee report on Elementary 
and Secondary Education tor a 1975 conference on EE: "A myth has 
been promulgated that Environmental Education is a body of knowledge 
^complete with a delivery system for content, skill development, and. 



concept awareness." If this were not a myth, but true; . then a separ- 
ate^course-would make sense and eventually a definition would >volve 
expressing the limits of the d4.scipline and identifying the deliveiy 

system, ' J v ' 

a 

This has not happened as yet. In fadt, if there is one thing 

V 

on which there "seems to be agreement, it is that there is no single, 

t 

widely accepted definition of EE (Tanner, 1974; Disinger, 1975; Mclnnis;' 
1975; Bottinelii, *1977). The corapiittee on Communications and Dissemina- 
tion, in their group report for the 1975 SnowmadB, Colorado conference 
dn environmental education, described the term ££ as *'vague, amorphous, 
and currently undefined" (Hanselman, personal communication).^ 

Why this problem in definition? Certainly part of it, as men- 
tioned above, lies with the "environment"' pa ft of EE. ^EEl unlike the 
"ologies" (biology, meteorology, etc.) is not subject limited. Tlie 
difficulty, however may go deeper than that, and is related to the myth 



as one of three ways to incorporate EE into a school's curriculum. 
Mclnnis (1972), "on the othdr hand feels that adding a separate course 
just adds another specialized course and defeats the interdisciplinary 
idea 'Of EE. While thinking of EE only as a separate course or subject 
is self-defeating, there is no reason why specialized environmental' 
courses cannot be offered as EE, provided BE is also infused in the^ 
rest of the curriculum. 



mentioiiBd above. Rather than, being a specific body ol knowledge about 

a subject, EE is an educational philosophy a way ot thinking* This 

makes it subjective, and subjectivity makes widespread agreement on 

definition extremely difficuLt. Givexf this, the lack of universal 

definition 'is understandable, even expected. 

Earlier it was stated that the development of EE had been in-* 
* 

fluenced by changes in educational thinking. .Specif ically, thitT re- 
fers to a reform movement that developed in the late 1950' s and early 
1960»s, and is still going on today. Hiis writer feels that .somjr use- 
ful insights might be gained by looking briefly at' this refom'move- 
ment and it's possible relationship to EE. * ♦ 

1>3 Educational" Reform and EE 
In 1916, John Dewey wrote: "That education is not an afjSair of 
'telling' andcbeing told, but an'active and' constructive process, is 
a principle almost as generally violated in practice as conceded in 
theory." Fifty-eight years later Swan (1974) ' observed "Education is, 
a process, not a product; yet most educational programs^ are geared 
toward teaching people what to thinte rather than how to think." Things 
do not appear to have changed much* The almost total concentration 
on content has been a major criticism of our educational system. Bruner 
(1973) and Hawkins and Vinton (1973) attribute it to the need to accul- 
turate the flood of immigrants during the first-part of the Twentieth 
century — a situation that no longer exists. Students are learning 
masses of da'^a that have little or. nothing to do with what goes on 
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. outside school either before or after graduation. Other criticisms 
include: ' ' ^ " 

1. '^ Authoritarian orientation . Samples (1970) calls education 
. "orchestrated coercion." Anyone who has attended school for 
any length of time will understand v^at he means. While some 

amount of structure is necessary, the obsession that schools 

• p * 
spmetimes exhibit can keep students in what Silberman (1971) 

calls "...^a state of'chronic^ almost infantile, dependency,"* 

resulting in, he .adds, "teach(ing) students every day that they 

are *not people of worth, and certainly not, .capable of regul-^ 
* ** • ' 

^ ating their own behavior." 

* '2. Teacher centered . The teacher is the primary figure of 

authority and beyond that, what Mallan and Hersh ^(1972) call 

a G.O. D. — Giver of Directions. One of the main functions of 

^ ' a G.O.D. they say, is to ^ . 

"Beware of any one who has Answers . 

There are vfi answers, only direc- dispense truth and knowledge, 
tions of travel. ^We, can never know ^ \^ 
\ill the aspects of a single grain "Knowledge" (facts, figures,- 
of sand. But we can set goals and ^ , 
vfork toward them, ^at the same tin\e „ memorized information) flows 
modifying them in the light of ex- 
perience." ^. . ^ (oneway) to thosfe who" do n ot 

~ Earl Wajdyk; 1972. , /I ^ ^ x * ^ 

^ * know (students) from one who 

< - * does (teacher). Education becomes 

a matter of transmission of ."knowledge" (Crowell,* 1971). • 

3. Passiveness , The description of higher education in the 

' * ' • ■» 

President's Commission on Campus Unrest (1970) could be applied 
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to any level of education: "The stuHent* s role in this process > 
of education is largely passive: he sits and listens, he sits 

V 

and reads, and sometimes he sits and writes. It is^ an uninspir- 
ing experience for many stx|dents." 

4. Pa^t oriented . One recognized function of school Is the 

ft ^ 

enculturation of children and adolescents (Dewey, 1916; Bruner, 
1973). This consisted primarily of presenting the past so it 
would be preserved in the next generation of adults. This made 
sense as long as .the future was like the present, which in turn 
was like the past (Michael, 1974). This assumption, however, 
may no longer hold true, creating the possibility that schools 
arQ educating for conditions that may not exist In the future 
(Toffler, 1970). 

5. Disjointed Curricula . Subjects in school are* tauj^t in * 
isolation and, like 



cars on a" freeway, 
their only^ contact 
is through acciden- 
tal "crashes. Dewey 
(1930) concludes that 
this segregation 



"disconnects'' sub- 



ject matter- from 
the rest of ex- 
perience and makes 



''Find, if you can any similarity between 
g^graphy as presented in the* usual text- 
book and geography as practiced by geo- 
graphers. Hie problems are presented as 
solved at the outset. The child- is then 
asked to consider how the 'authority/ 
arrived at his solution. In a geography 
text we find at Ithe^beglnni^^ 
ter the statement 'The world can be di- 
vided into temperate, torrid, and frigid 
zones. • Virtually the vrtiole of the ef- 
fort in the paragraphs that follow is"^ 
given over to making it seem as if this 
distinction is obvious. Many children, 
we are convinced, are left with the image 
of an earth in which one can find border c 
signs which read something" of the order, 
'You are now entering the temperate zone.' 
put- there by some benign authority in 
league with the textbook." 

i — Jerome S. Bruner, 1973 
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it unavailable under real life eonditions. Problems in real 
lite add Hepburn and Simpson (1975) do not como labeled "bio- 
■logyi" "geography," "chemistry," or "sociology.," 
* Since environments themselves are edi\cational , learning is not 
confined to dourse content (Mclnnis, 1975),' Students also learn from 
tho waV the course, is structured and the atmosphere created by the., 
instructor and the school as a whole. • In short, what students do in 
the classroom (and \rtiat is done to them!) is what they leam/(Pbstman 
and Weingartner, 1969) • Given these criticisms, s^e educators were 
(and* are) concerned about what people were learning in school • Out 
of this concern grew an alternative view of educational and a search 
for strategies to implement it: "gchool must be a place to prepare 
young people to take thei^r place In ^society notNa^olSce where m 
isolate them from the main currents of life — aYid^^is can be done 
by making education at every age level person-ccfntered, idea-centered, 
experience-centered, problem-oriented, and interdisciplinary/ with 
the community and its other institutions* a part of the process* 
One of the primary goalj of this education is to get people 'to "learn • . 
to learn" — to become autonomous learners (Bruner, 1963; Silberman, 
1970; Nyquist, 1972), ajid beyond that effective problem solvers. 

All this should sound familiar to an environmental educator. Both 
Stapp (4969) and Began (1973)' stress problem-solving ability as an out- 
come of EE. In addition EE has also been described as experience- 
oriented (Hawkins and Vinton, 1973; McGowan and Kriebel, 1975; Bottinelli, 



or 
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1977) and interdisciplinary (Staff, IR70; Nash, 1976; Schafer, 1975). 
The humanistic orientation implied in Grosses (1972) statement: ''Re- 
spect for, and trust in the child are perhaps the most basic principles' 
underlying the open classroom" and Nyquist^s description ("person- 
centered") is also found in EE (Mj^Innis, 1975), Finally, EE also views 
^the communitj^ as an educational resource (Berry, 1975; Milmine, i975; 
Bennett, 1975). 

Similarities are not necessarily proof of relationship. Yet 

the large amount of overlap in goals and methods botween ^ and the 

earlier education reform movement strongly suggests one« Sometimes 

the only difference between the two is the word "environmental" in- 
♦ ^ 

serted periodically in the definition of EE. For example, in dis- 
cussing definitions of EE, Bart (1975) cites the following: 

"EE is the process that fosters greater under£5tanding of 
society* s environmental problems and a. <^ / the processes 
of environmental problem-solving and <lecis ion-making. 
This is accomplished by teaching ecological relation- 
ships and principles that under lie those problems and 
showing th'e nature of possible alternative approaches 

' and solutions. That is, the process of environmental 

education helps the learner perceive and understand 
environmental principles and problems and 'enables him 
to identify and evaluate the possible alternative solu- 
tions to these 'problems and access their benefit and 
risks. It involves the development of skills and in- 
sight needed to understand the structure, requirements,*' 

»V ^ and impact of interactions with and among various en- 
' vironmental entities, subsystems, and systems." 

(Bogan, 1973) 

^She then calls this somewhat of a non-definition because "....it uses 
a di^scription of ^methods and goals of EE in place of an explanation 
of the term itself. If the word * environmental * was emitted from the 
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definition, one would singly have the definition of a good education ." • 
(Bart, 1975; emphasis author's). Yet considering:^ (1) Th^ implica- 
tion, in the meaning of the word ^environment, (2) The desire expressed * 
by Mclnnis (197:i) and others to avoid the "separate discipline" trap; 
and (3) The objective of both EE and education kn general to prepare 
people for^ productive roles in society; doesn't EE ul^mately become 
"a good education?" How much of a__distinction-is-there? 



There are some differences. In some respects,' EE is broader in 
scope. The target of educational reform has been the educational in- 
stitutions — schools and universities ' — whereas EE is considered 
aimed at all age brackets (Rillo, 1974) and extends into.tlie community 
(Clark and Stalpes, 1975). And, while EE is concerned with the edu- 
cational process as a whole, it places special dmpiiasis on the rela-, . 
tionship between man and" the natural systeM that are his life line. 

In summary, EE is commonly considered 'an outgrowth of Conserva- 
tion Education, Nature Study, anci Outdoor Educafion. While a great 
deal of what' W 1^^ comes from these three older "educations," the sim- 
ilarity of methods, goals, and philosophy indicates that the general 
education reform movoment made major contributions to EE*s heritage. 

1.4 Description and Definition 
The above review of the literature has led to the -conclusion that 
EE cannot be tied up in a neat, universally acceptably definition. 
Two factors have led to this conclusion; ^ 
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(1) ^ The all inclusive nature of the "environment" part of EE^ 

(2) The perspective that EE is a^way of thinking about, or* 
looking at| education and so subjective in nature, ^ - 

Those factors have also led to. the conclusion' that, although there ^ 
is common ground, ultimately EE is defined on a personal level: its ^ 
characteristics y limil^s, goals, methods, content, etc. determined by 
the individual concerned. 

Through readings and conversations with others involved in EE, 
the author's conception of EE has begun to cxystalize around two as-- 
pects of it: (i) How it is done, and (2) Why It is done. 

..." • . • 

1»4'. 1 Characteristics 

How it iSu done refers to EE characteristics, what could be called 

the "descriptive nouns" of EE: active, interdiopiplinary, use of com- 

munity resources, integrated, oriented toward participation and dX- 

perience, problem-solving, learner-centered, etc. These evoke the 

image of an educational process in which the learner is an integral 

part, not one in which he .is the target of educational slings and 

arrows. Ihere may be, however, exceptions. Bogan (1973) acknowledges 

the need for such strategies, -but goes on to say "..^, .in certain cases ^ 

EE must operate throiigh more traditional approaches, such as lectures, 

classroom activities, and other non-experience oriented methods if 

the learner is to attain some of the ^essential skills, concepts, and 

facts he needs. "^ While EE efforts should strive for the kind of active 

learner-centered educational process described earlier, the recognition 



should exist that situations will arise where it is not possible or 
upproprintu, lliis does not moni) the ut't.ompt iihoul'd bo abmndonedi 
only that alternative methods should be explored. 

One characteristic that has not been included and which deserves 
comment is the call for a man-centered environmental ethic or EE ef- 
fort (Hawkins and Vinton, 1973; Butterfield, 1970; Hill and White, 
1969). A woi^ of caution here. ' While man* s relationship, to his sur- 
roundings Is an extremely important aspect of EE, an exclusively man- 
centered EE may inadvertently reinforce the idea that the earjh exists 
solely for man^s use, by stressing his importance either directly or 
by inference. Such an^ idea has been credited as one of th0 many fac- 
tors, behind. our environmental problems today (Brubaker, 1972; La'szlo, 
^1972; Larsen, 1972) ard is like, according to Mark Twain, assuming 
that the^Eiffel Tower was built to support the thin layer of paint at 
4ts peak. Mclnnis (1975) has pointed out that "....conceptual models 
for EE tend to be ego-centric rather than eco -centric. ... Humankind 
tends to be portrayed as the most important species on' the planet, . 
when,^ as the final species in the food chain, we are actually the 
most expendable." The contrast here lies between ia self-view and one 
based on relative importance in the workings of the eco-system. Be- 
moval^ of plants would spell disaster for the biosphere, while removal 
of man would not greatly affect its functioning. Efforts should be 
made in EE to- maintain a perspective, distinguishing man's importance 
as he views it, from his actual role in the functioning of the eco- 
system. 
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I. A. 2 Goals . _ 

Why EE is done involves looking at goals. As with education in 

general, the goal of EE is to, help and prepare learners. to function 
4 

in society while offering a chance to grow personally. To accomplish 
this I the author feels that EE should have goQls in tliree related 
areas: awareness, knowledge, and process or "use" goals. 

Awareness goals are ofiented toward making the learner conscious 
of soipe aspect of the^ environment. These goals .extend beyond the 
realization that pollution exists, _inAoj'a_s.eMltivlty-_to natural sys- - 
.teifts, their complexity and interrelated nature. People should also, 
be aware that man has an impact — a vexy signif icaxrt impact at times - 
on natural systems and that any action he takes that affects these sys 
tetns involves making tradeoffs, ^regardless of size (e.g. in many areas 
man has exchanged clean air ior the convenience of the automobile). 
Finally, considering the meaning^ of environment, a logical extras ion 
can be made to self-awareness. Awareness is not limited to a gross 
or very unsophisticated level but can also be detailed and highly 
sophisticated or anywhere in betwean (Kraithwhol et. al., 1964).. Thus 
an individual can be awar^a that interrelatiqnships exist in natural 
systems or, on a higher level, ,be conscious of differences in those/ 
relationships. 



4 This does not mean the educational system should run learners " 
through an educational machine and stamp them into one uniform 
societal "piece." Rather, it should help learners discover how 
they best "fit in." 



Knowledge goals begin with producing people knowledgeable about 
the natural systems on which they depend. These goals also involve 
investigating man's impact on those systems. How does he affect them? 
What problems* has man's impact caused or mi^xt cause? What are al- 
ternative approaches to problems and solutions? How do natural sys- 
terns affect him? These goals shoidd also consider the social insti- 
tutions that make up part of man's environment^-- particiilarly govern- 
mental ones^ since oux country is founded on the notion of citizen 
irivolvemiBnt. Overall, knowledge goals are concerned with imparting 
information and increasing understanding. As conceived here, knowledge 
would include the "^category of knowledge and elements of the category 
of comprehension defined by Bloom, et. al, (1956) in their taxonomy 
of behavioral objectives. Accomplishing knowledge oriented goals 
would give people a basis with which to evaluate decisions and/or 
•actions of their own or others, helping them determine if th^ wish 
to become involved. 

' Obviously there is a relationship between awareness and knowledge.. 
Krathwhol, et. al,, (1964) points out that being conscious of something 
is a prerequisite to knowing about it. One could also say the reverse, 
creating a "chicken and egg" situation. However, increasing awareness 
i? not always a function of acquiring more knowledge (i.e., the facts 
and figures, kind) . Increasing awareness can also occur through ex- 
periences designed to heighten sensory contact with the environment, 
such as in Van Matre's (1972, 1974) Acclimatizing program. 

The third set of goals are process of "use" oriented. These are' 
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primarily concerned with transmitting skil ls to the learner. The 
"learning to learn" process mentioned earlier is one. Others include 
application of acquired knowledge, strategies for becoming involved 
in an issue, problem-^solving and decision-making skills, and even 
what Postman and Weingartner (1969) call "crap detecting."^ Unlike 
facts and figttres, skills such as these cannot be directly transmitted 
by the instructor to the learner (Taba, 1966)-. Rather the learner 
can be put into a Situation that emphasizes the. use of sucli skills. 
For example^, an instructor could have students investigate recycling 
(what it is, how it is done, pros and co^s), explore possible appli- 
cations to community situations, and, based on the outcome of the 
exploration, take action. The latter ~ take action may involve 
advocacy (e.g. try to get people in the ccxtonunity to change their 
attitudes toward recycling in some specific way deemed desirable by 
the .students). At this point a distinction should be made between 
EE and advocacy. EE should stress showing people how to take action 
if they so desire, to accomplish goals they wish to attain. Thus EE 



5 Postman and Weingartner (1969) describe "crap detecting" as follows:' 
"One way of looking at the history-of the human group is that it 
has been a continuing struggle aga.inst the veneration of * crap. ' 
Our intellectual history is a chronicle of the anguish and suffering 
of men who tried to help their contemporaries see that some part of 
their fondest beliefs were misconceptions, faulty asstimptions, super- 
stitions, and. even outright lies. The mileposts along the road of 
our intellectual development signal those points at which some per- 
son developed a new perspective, a new meaning, or a new metaphor. 
We have in mind, a new education that would set out to cultivate 
just such people — experts at 'crap detecting*." 



becomes I in part, o means to provide learners with ^ means. , Advooaoyi 
on- the otHer hand, emphasla^es pers^dlng people to accept the advocate* 

* A 

\ 

point of view, to bring them to an end the advocate Irishes them to 
attain* Although the author does not regard EE and advocacy as synony** 
mous, EE <can lay the .groundwork lor advocacy by providing information. 

0 

and processes. Thus in the above example the processes in which the 
students were engaged can be considered EE, What they may have been 
doing — advocating a specific point of view on a specific issue ~ 
^as not* 

a 

Jlowever, because attitudes are involvedy the distinction is not 
always easily made* In fact, determining the extent to n^ich educa*- 
tion in general should be involved in generating or changing attitudes 
is difficult. In discussing why affective objectives have received 
much less emphasis than cognitive ones in education,-JCrath^ol_et.__al._ 
(1964) note that, in our society, a person's beliefs, attitudes, and 
values are regarded as private matters. Consequently, Krathwhol et. 
al» add: 

•'Closely linke-i to this privat-e aspect of affecti"'e behavior 
is the distinction frequently made between education and 
indoctrinatioii in a democratic society. Education opens up 
possibilities for free choice and individual decision. Edu- 
cation helps the individual explore many aspects of tho world 
and even his own feelings and embtioni but choice and deci- 
! sion are matters for the individual. Indoctrination, on the 
other hand, is viewed as reducing the possibilities of free 
choice and decision. It is regarded as an attempt to per- 
suade and coerce the individual to accept a particular^ view- 
point of belief, to act in a particular manner, and to pro- 
fess a particular value and way of life. Gradually educa- 
tion has come to mean an almost solely cognitive examination 
of issues. Indoctrination has come to mean the' teaching of 
affective as well as cognitive behavior." 



They go on to say that the* sepai'ation of the ,two is not as simple 
as the above suggests and a reopening of the question would help 
see the boundaiy between edjicatioii and indoctrination "more clearly. 
The same problem^ exists" in EE. Wheire does environmental education 
end^ and environmental indoctrination (or advocacy) begin? Ihe 
desirobility of some attitude changed a)re hard to dispute* A posi«- 
tivo attitude toward the' natural systems that are man's lifeline or 
the perception of natural resources as having limits are two examples 
However, the more specific the attitude change sought beccnaes, the 
more it moves out of the realm of EE and into ;that of indoctrination. 
Defining specifically how one wants people to react relative to a 
specific issue in a specific situation and constructing an experience 

designed to produce that result certainly smacks of indoctrihation, 

_ ^ _ _ > 

For example, take the two objectives: 

(1) . Given the solid waste situation in Syracuse, N.Y. ,^ the 

individual will exhibit a ponitlva attitude toward re- 
cycling bottles by (a) using returnable bottles, and 
(b) taking action politically to support bottle recycling 
(e.g. write a letter to the city council, attend and speak 
out in favor of recycling bottles at a hearing.) 

(2) Given the solid waste situation in Syracuse, N.Y. , the 
individual will be able to evaluate the possible applica-- 
tion of recycling bottles to it, take action based on his 
evaluation^ and logically explain the reasoning behind 
that action. 
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Which one suggests the inatruotor has the "rij^t" answer or attitude 
aad is_"pussing it on" to the learner? In ^ich learning experience 
would one expect to find learners forming their own attitude? in 
which one. is the learner more likely to assume that recycling is "the 
answer?" .This example points out the need to carefully consider the 
role of forming or changing attitudes in EE and its implications. 

There is no question that Ef) will involve some attitude changes. 
However^ such changes should be on a general level,, and leave more 
specific decisions concerning attitudes up to the learxtery with ex-» 
periences designed to allow the learner to do so. The author agrees 
with Hende's (1972) assessment: "Perspnal freedom of opinion is of 
utmost importance and if environmental education places emphasis upon 
cultivating attitudes at the expense of full information about ^alter- 
native societal actions, then^JLt_tojC>_can__be.coi^e a_rep3^essive^influence.- 
The fact that knowledge, awareness, use and goals have been dis- 
cussed separately should not imply they are accomplished separately, - 
or even in the order in which they were discussed; Rather, like the 
environment, th y are interdependent and interrelated (figure 1-1). 
Accomplishing one may lead into others or they may even be accomplished 
sijnultaneously (Kraithwhol, et. al. 1964). An investigation of soil, 
for example, may generate awareness of the complexity of soil ecology 
and increase knowledge at the same time, while the generalized process 
used in the exploration coiad contribute to the acquisition of pro- 
cess skills. Furthermore, the total experience could contribute toward 
developing a positive attitude tow^ard natural systems as a whole. Pur- 



poHoly and oonalatontly uttempt*- 
ing to separate those goals Is^ 
in fact, creating an artificial 
situation, distorting what hap- 
pens in real life. 



1 r473 — Working' Definition 

This has been a somewhat 
long description of EE, yet because 
it was an ^exploration in definition and a pergonal view, it was doomed 
vto be so. Based on it,, the author has defined EE as the following: 

"An educational process^ by which people: (1) increase their 
, awareness and knowledge of their environment, its interrelated 

nature, their relationship to it, and their impact on it, on 

levels ranging from individuals to that of man as a whole, and 

(2) acquire skills to^ generate knowledge independently, identify 

goals, and take action to achieve those goals,"^' 
Ideally, educational experiences .would^ be interdisciplinary, active, 
and leamer-c^ntexed as possible, but the extent to which this can 
bO'done greatly depends on the situation under which'' they occur; Also, 
while attitude formation or change can be a par^ of EE, it should be 
directed at a general level and carefully considered* 

Difficulty in definition does not make EE any less important. 
This writer believes our society is entering into a new and difficult 
era; one that yill require a new understanding of the world around 
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US and our rej^atlonshlp to It;^ and an ability of citizens to become 
invoXyejd in choosing alternative courjses* EE can help makd the trm^ 
sltlon. 




Chapter 2 
"The Process Approach 

2,1 Introduction . ^ ' 
The increasing onvironmental awareness and evolution ol EE 
brought an increasing demand by educators^'for ways to involve students 
with their environment*. Iii the Northwest, this demand brought together 
eighteen educators who formed a group in 1970 to explore the develop*- 
ment of EE materials. From their efforts a process approach to EE 
gradually evolved (McDonald, personal communication). 

Carroll (1975) points out that the process approach program of- 
fered the United States Forest Service a way to bring resource manage- 
ment, education, and environmental factions together. In addition, 
there was also the realization that the general public needed ^a better 
understanding of environmental factors that affect resource manage- 
ment decisions. McDonald (personal communication) adds that suoh a 
program could take the school "show and tell" load off of agency people 
something that, with increasing environmental awareness, was beginning 
to take a disproportionate share of time. 

The Forest Service adopted- a process approach workshop program 
as a major part of their EE effort. The thrust of the program was 
(and is) to acquaint people — environmentalists, educators, resource 
managers, and whomever else was interested — with a process approach 
to EE and possible uses for the methodology. Since this thesis is 
primarily concerned with the application of the process approach to 
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designing investigations, ol_ the role of fire in the environment, the 
following discussion will concentrate on the process approachf touch- 
ing on the workshop program only as it is relevant/ More complete 
treatments of the workshop program can be found in Carroll (1975) and 
evaluation work by Hankin (in preparation). 

The process approach has been defined by Carroll (1975) as "an 
orderly system of education iShat moves from a known body of data to, 
successively, the collection of teore data, evaluation of the data 
formulation of hypotheses and .concepts and the application of these 
in problem solving situations." The "orderly syst«ii" Carroll refers 
to, as presented in the workshops |/ extends beyond the interpretation*- 
of-data/application process described in his definition. Hie process^ 
approach is made up of four interrelated components: (1) The inves-* 
tigative process around which it is based, (2) The questioning/task 
card stra^tegy structuring the investigative process, (3) The discus- 
sion skills supi^bxting and complimenting the process, and <4)«An aware- 
ness of group dynamics. ^ 



2,2 The Investigative Process 
The investigative process used involves moving learners from col- 
lecting and interpreting data, to applying what has been discovered.* 
The basis for its structure lies in work by Taba (1966) and McCollum 
and Davis (1972). Taba regarded thinking as teachable and as an active 
transaction in which the individual used cognitive operations to derive 
informaiion^from it. She identifieci these processes a^j "organizing 



-facts into conceptual-strategies, relating points in data tp-each 
other and generalizing upon these relationships , making inferences 

and using facts and generalizations to hypothesize, predict, and ex*- 

6 ^ 

plain unfamiliar data.'' (Taba, 1966). - Unlike facts, these thinking 
skills could not be given by the teacher. Rather the teacher could 
help learners acquire these skills by giving him/her the opportunity 
to use them while offering progressively less and less direct support « 
She also thought these operations formed a hierarchy and therefore, 
a teaching strategy designed to imp^ve them should be sequential* 
Based on these assumptions, she developed an inductive instructional 
stJCategy involving three se'quential cognitive tasks (talkie 2«*1). ' She 

a ■ 

then experimentally tested her strategy and found that elementary stu- 
dents in classes using her methpd wore superior tp^cqntrol groups in 

ability to discViminate, infer from data, and apply known principles 

^ 7 
to new problems. 

McCollum and Davis (1972) used taba^s work as the basic under- 
lying structure for a workshop training program designed to help 



6 These steps were lal:er formalized to Concept Fomation, Interpreta- 
tation of Data, and Application. 

ft. 

7 Taba (1966) ackoowledges that the results fr<»n .the written tests 
were not consistent.^ She notes that inadequate tests, variable 
composition* of the sample groups, or variation in teaching style^ 
could have affected the^ results. Analysis of tape recordings 
made of classes/ however, indicated that the teaching strategy' 

' seemed to make a difference in the productivity of thought^ is' well 
as the type of thought in which the students engaged. 




Hiase On0 - 

Entimeration and 
. Listing 



Concept Formation 



Riase Two 
Grouping 



Strategy 
#2 



Hia^ four 



Interpretation of Data 
Phase Five 



Identifying dimen- Ex|^aining dimen- 
sions and. sions and * 
, relationships relationships 



Hiase Three 
Labeling categories 



Phase Six 

Making inferences 
or generalizations 



Strategy 
- »3 



Application of Principles 



Phase Seven 

litypothesizingy 
predicting con- 
sequences 



Phase Ei^t 

Explaining and/or 
supporting the pre- 
dictions and 
h3rpothesis 



Phase Nine 

-Verifying * 

the 
Prediction 



Table 2-1 



Ins true clonal Strategy Developed by Taba 



*After Joyce and Weil (1972) 



teachers and others interested in developing curriculum produce educa«* 
tional experiences that would encourage the development of higher 
levels of thought processes (i.e. above memory/recognition level). To 
accomplish this, they wanted to "....develop (in participants) an 
understanding oi; and skill in, refating a strticture of process to a 

^ structure of knowledge." (McCollum and Davis, 1972). The structure 

«• 

* of knowledge to which they refer, shown in figure 2-1, contains four 
different levels arranged in a hierarchy, moving from specific to 
abstract. The structure of cognitive processes was taken tram Bloom, . 
et. al. (1956) and Sanders ''(^[966) . Bloom^ with others > developed a 
taxonomy of educational objectives for the cognitive domain. They 
assumed the processes their objectives reflected formed a hierarchy. 
Simpler behaviors could be integrated with other simpler behaviors 
to form mJre complex ones. Consequently the taxonomy that evolved 
was hieraijchal in nature, moving from simple (1.00) to complex (6.00): 

^ 1. 00 Knowledge 

2. 00 Comprehension 
3.00 Application 
4.00 Analysis 
5.00 Synthesis 
6.00 Evaluation 

(V 

o 

Q . — - — - 

Sanders (1966) felt that careful use of questions by teachers 
could lead students into thinking at higher levels and that teachers 

put too much emphasis on what he called memory questions (i.e. ques- 

l 

8 Sanders uses. the word "question" to cover any intellectual exer- 
» cises which require a response. 
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Figure 2-1 

McCollum and Davi3*s Structure of Knowledge"*^ 



^After McCu lum and Davis (1972) 
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" tions asking student's to recall previously given information). He 
adapted the taxonomy developed by Bloom and others, as a basis lox a 
questioning strategy, using categories to describe the mental pro- 

^ cesses the student had to' perform in answering the question. In doing 
so he changed the knowledge' category to memoxy and dropped the compre- 

hension category, using two of the three subcategories ,in it (transla- 

• % 
tion and interpretation — see figure 2-2) . ' 

Based pn the work of Bloom, et. al., Sanders, McCollum and Davis 
(1972) developed t'heir own process ^structures (figure 2-2). 

The interpretation-of-daH:a/application steps that McCollum and 
Davis use to relate knowledge and process are essentially the same 

as Taba's., In interpretation-of-data, data is collected or recalled 

« 

(if it is provided by the teachers), specific aspects of it are ana- ^ 

lyzed, relation- 
ships explbred, 

_ ^^,^^»- / General*" \ 
Relationships ^( } and generalizations 

made on the basis 




Figure 2-3 
Interpretations of Data Process 
(McCollum and Davis) 



of the foreg6ing 
(figure 2-3). Ap- 
plication stages 
follow a similar 
pattern ^figure 2-4) . 
Generalizations are applied by the leamer(s) to a different situation 
to make predictions, inferences, or hypotheses. Learners may be asked 
for supporting evidence or Justification. These are examined in terms 
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king' a judgment of good or 
bad, right or wrong according 
to standards the students 
develop^, 

SQlving fproblem that requires 
original ^jreative thinking* 



Solving a problem in light of 
conscious knowledge of the parts 
and forms of thinking. 



Solving a lifelike problem that 
requires the identification of 
an issue and the selection and 
use of appropriate generaliza- 
;tions and skills. 



EVALUATION 



I 



SYNTHESIS < 



t 



ANALYSIS 



t 



APPLICATION 



Discovering relationships among 
facts, generalizations, defini-t 
tions, values. 



Cbanging information Into a dif- 
ferent form or language » 



Recall or recognition of information 



INTERPRETATION 



t 



TRANSLATION 



t 



MEMORY 



Sanders (1966) 



Figure 2-2 
Structure cf Processes 
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Making judgments us^Lng explicit or 
implicit criteria* 

■ r 



Putting together elements or parts 
to form a tdiole* 



Detecting the relationship of parts 
and how 'they are arranged* 



■Making logical application of known 
data to a new situation (transfer 
of learning). 



-Examining relationships and. general- 
izing from known data (Relating and 
Generalizing level) ♦ 



Translating knowledge into a parallel 
form. 



•Recall or recognition of information. 
McCollum and Davis 
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Situation 



predictions, 
inferences, 
, hypotheses ^j^^ 




Figure 2-4 
Application Processes 
(McCollum and Davis) 



effects, 
pdhsequences, 
relationships 




^ummary, I 
oonoluslon l 

t i 

verlfyinf^ 



of consequences, effects, and/or relationships. If appropriate, what, 
has been explored is summarized or conclusions are drawn,. Finally, 
if possible, prjedictions, inferences, and/or hypotheses are verified 
by the students. As a result, the learner travels up a ^'spiral" (fig- 
ure 2~5) of increasingly complex thought processes. The overall goal 

of this prooess is the orea- 
tion of an autonomous learner, 
__Joi)e_tha±--can-Jtunct4on~indepen- 




dently in the learning pro- 



cess. 



Figure 2-5 
Interpretation of Data/Application 
"Spiral" 



Neither Taba's nor 
McCollum and Davis's instruc- 

o 

tional model attempts to, at 
least formally, take the stu- 
dent beyond the application 
level. Perhaps Taba felt 
such operations (e.g. syn- 
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thesis^ analysis) were beyond the elementary schoor children with .whom 
she worked or the processes would occur In the course of application; 
These howeveri are speculations. McCollum and Davis (1972) commented " 
''while the higher levels of thinking processes ~ analysis, synthesis, 
and evaluation — may be provided ior, and do occur within the con- 
text of this Instructional model, specific attention Is given primarily 
to the memory, translation, Interpretation, and application levels." 
/rhe^dQ-JiLo:L_el.a.borate as to why. : ' ' 

Both Taba's and McCollum and Davls^s approaches were used in a 
social studies curriculum. Joyce and Well (1972) point out that Taba's^ 
method Is not restricted to that field but could be applied to many 
other currlcular areas. McCollxm and Davis's approach should be equally 
applicable, since it is based on Taba^s. This is what McDonald et« al, 
(personal communication) did, adapting the interpretation-of-data/ 
application processes for enV.ronmental Investigations, 

The process approach,""a s* " conceived by Mcl>onalcl "ana"lIcDonaia~'Cl977y 7 
and defined by Carroll (1975) , Involves the same sequence as Taba (1966) 
and McCollum and Davis (1972) use for interpretation of data (data— ^ 
relationships — ^generalizations) and application (situation — ^predic- 
tions, hjrpotheses, effects — ►conclusion, summary). Although called 
an interpretation-of-data process by McDonald and McDonald (1977), it 
commonly goes' beyond that (as defined by McCollum and Davis) into ele- 
ments of application (see section 2.3) For this reason, the process 
approach has been and is referred to in this thesis as an interpreta- 
tion-of-data/application process. 
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The investigativo process as presented in the Forest Service 
workshop approach program is one of interpretation-of-data/applica- 
tion based on earlier work by Taba (1966) and McCollum and Davis 
(1972), The steps involved are sequential and the underlying assump- 
tions are: (1) There is a hierarchy of knowledge, (2) There is a 
-hierarchy of thinking processes, (3) There is a relationship between 
the two, and (4) Learning experiences should be t 'ictxxred so as to 
take into con sideration this relationshi p. 

2.3 The QuestioningAask Card Strategy 
The. questioning/task card strategy used in the process approach 
is the "vehicle" for the interpretation-of-data/application process. 
The four" categories of questions/task cards are sequential, moving 
from open to summary respectively, and providing opportunities to 
collect (open) and look at specific aspects of data (focus), inter- 
-pret-di:~(focus-,™itiiterpr0tlve)".^nd"-sufiffi^ 

zations (summary). Questions and/or tasks involving application are 
used in summarizing or extending the scope of investigations, but no 
specific structure per se is dei ^d for the application process. How- 
ever, McCollum and Davis's structure for application is virtually the 
same as for interpretation of data (see below). Therefore, one could 
use the questioning/task card structure identified for application as 
well as interpretation of diata. 

While categories have been defined, questions or tasks do not 
necessarily fall neatly into one of them. They may fall between or 
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tako in two or more oategorleH depending on the needa Involved. Fi-» 
nally althotigh it can be, the sequence does not necoasarlly have to 
be made up of all questions or tasks, A mixture of both can be used 
— an Investigation may begin with an open question and move to a 
focusing task| etc. 

As with the Investigative process, the questioning/task card 
strategy has Its roots In both Taba (1966) and McCollum ^and Davis 
(1972) , Taba us ed "elicl tin g questions" to get students involved in 
performing the cognitive prqcesses she desired them to try. For ex- 
amplp, if she wanted them to verbalize inferences axid/or geneiraliza- 
tions, she would ask something like: "What does this mean?, What 
would you conclude?. What generalizations would you make?" Taba re- 
garded the proper strategy of questioning as crucial to development 
of the desired cognitive skills. Furtheimore, the open-ended nature 
of the eliciting questions provided students with the. opportunity to 
"respond on ■dTXfelwitnL^vfelis"~0"r^ly9i:ra^ 
ferent perspectives, 

McCollum and Davis (1972) adopted Taba's idea of using questions 
to take students through concepts, interpretation of data, and appli- 
cation. However, their questioning strategy is much more formalized 
and is the iimnediate predecessor of the one used in the process approach. 
In the interpretation-of-data sequence^ McCollum and Davis identified 
four categories of questions: Open-memory, Focusing memory. Interpre- 
tation, and Inclusive-generalization. These serve the same purpose as 
those in the Process Approach (see t^I^le 2*-2) . The application process 
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Table 2-2 
Question/Task Card Categories* 


\ 

/ \ 

\ 

* \ 


'J 




Question/Task Card 
Category 


Descj^iption 


Example 
Question 


\ • 




. !• Open 


Designed to provide an 
oiiportunity for all per- 
sons to participate and 
obtain a body of data 
upon which to focus. 


What did you 
notice about 
tlie stream? 


■ \ 




2. Focus 


Designed to focus thought 
on specific data that will 
later be .compared/con?»^ 
trasted to other data"^" 
later ixi the discussion. 


What were some 
of ti^e plants 
you listed? 






3, Interpretive 


Designed to compare, con^ 
trast, and seek logical* 
relationships between 
specific points brought 
out in the focus ques- 
tion. The learner is 
asked to express an in- 
ferred relationship based 
on observatAops, 


How mi^t the 
plants you ob- 
served affect 
the stream? 


i 




4. Summary 


Designed to obtain con- 
clusion, summary, closure. 
Calls for a generalization 
that may be applied to a 
variety of situations. No 
new data is introduced 
here. 


Ba9edon your 
observations anq 
discussions, what 
be said about 
the aflect of 
plants on streams? 








*After McDonald, ot. al., 1975 
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questioning structure follows the same pattern: open, focus -applica- 
tion, relating-analysis, and inclusive-interpretation. 

Both Taba's and McCollum and Davis's methods are questioning 
9 

strategies. To put more^ emphasis on. student involvement arid parti- 
cipation^ McDonald, et. al. (personal communication) applied the 
questioning sequence of McCollum and Davis (1972) to task cards, '''^ 
Like the open-ended questions Taba used, the task cards allowed people 
with different levels of ability to participate at the same time. 
They also: (1) promote small group interaction and data collection 
and recording (2) allow for individualized study, and (3) put more 
responsibility for learning on the participant (licDonald, unpublished). 
One might argue thet latter saying that the task cards merely represent 
an extension of the, instructor and so allo^ no more responsibility 
thnn verbal questions. However, by Just getting away from the instruc- 

tor's physical presence_and_JlrecjL-i^ 

reliance on the individual and the group of which he is a part. Further- 
more, use* of task cards allow much greater opportunity for interaction 
with and exposure to one's environment, an important step toward grea- 
ter awareness as well as greater knowledge. The use of task cards and 

9 Taba noted more was involved than just good questions. Although 
she never* elaborated formalized discussion management skills as 
McCollum and Davis (1972) did later, she did comment that discus- 
sion skills were employed by teachers in addition to the ques- 
tioning st^rategy. ^ ^ 

10 Task cards are cards with an activity or activities printed on 
them for learner use. 



questions represents a major modification of previous methods, 

with the investigative process, the questioning/task card 
strategy used in the Forest Service process approach is drawn from 
the interpretation of data/application questioning strategy developed 
by McCollum and Davis (1972) and, to a lesser extent, Taba. (1966). 
The use of task cards with the same open**tocus-interpretlve«*sunimary 
structure is an improvement, putting more emphasis on the learner 
and increasing contact with the environment. The coinbinatit>n of 
task cards and questions provide the structure, the "vehicle"* for 
the investigative process. 

2.4 Discussion Skills 

Discussion skills have two purposes: (1) promoting participation 
and (2) helping contribute to the. completeness relevancy of the dis- 
"W5^ii5n~<Mcl)omiia7nBtT^l~1975>~; They are the key to the instruc- 
tor's role m facilitating the learning process rather than dictating 
it. Tables 2-3 and 2-4 are summaries of the discussion skills used. 

The skills in table 2-3 are extremely important in creating an 
open, accepting atmosphere. By accepting responses non- judgment ally 
supporting and encouraging individuals, and handling errors carefully, 
the instructor can begin to step out of an authoritarian, knowledge- 
dispenser role where discussion is primarily one way (student — ^in- 
structor) and step toward transferring the learning responsibility to 
the group and individual by promoting a three way exchange: 
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Table 2-3 • 
Discussion Skills that Promote Peoples*" 
Par.ticipation and Qontrib'ution • > 



DISCUSSION SKILL .. 



PURPOSE 



EXAMPLES OP PACILITATOR'S USE 



Acceptance 



-Promote participation 

-Made people feel ahl responses are 

acceptable ' • ^ ' 

-Peel as worthwhile- Member of group 



''Thank you Bill for your contributions 
"Alright Sue* Any other ideas** 
Nod hea^ in acceptance crP response ' 



Supporting 



-Helps support person having problems 

expressing themselves 
-Peel as worthwhile member of group 
-Supports people whose every comment is 

attached by some one* 
-Supports people who offer irrelevant 

information on first attempt* 



"Let John tell it his way," 
"Take a minute to think about it*" 
"Your comment relates to what John 
said." 

"Go ahead express it anyway you can* 



Encourag-ing 
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-Encourage those people w|io are reluctant 
to say anything to contribute to the 
discussion. 
-Peel as worthwhile member of group 
''Develop feeling or climate that each 

—person- can ~<ccntrlbute..Xho ugh Island 

ideas. 



"Does flfhy .one have -anything to add?" 
"I*d like to hear from some of you 
who htkven*t said anything yet," 
"Any^more ideas?" 
"Has everyone ha (2 a chance to say 
— what-he^:tft4nk&?-^ 



-This is a delicate and important skill* 
If used properly can help the group grow 
in understanding without embarrasment ' 
to anyon*e. 

-To avoid embarrassing participants so 

that participation will not dry up, 
-Support the participation but not the 

incorrect answer. 
-Gettin<; Wrong responses out in the 

open in a positive way so they can 

be corrected. 



"Would you explain what ycu just said.* 
"How do the rest of you feel about 
that?" 

"Maybe you could write that down and 

find out more about it later," 
"Are there any other points of view?* 
"Thank you John - what kind of infor- 
mation would we need to check out tr 
y^Y^. .theory?" - ^- 



•After MnDnnnld. pf. (,tnt^^fe,^\ 
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• * 

r 

rifcuctlon Skills th«t Cantrltut* no tht Cetpltttnttvind MltvtAcy 
of thft Subjtet Stlnf OUeuitti IIl* 








^xAJOLts or fAca:toK's est 








>|lfn; fti leeUn< for •xyUiiutlent. 
' * '•idl^ient. »lttm*ttt. tte. » 


ilka to tdd.* 
*Ar« thar« tny et&ar UtM.* 
"ifhftt ctn «r« aay atou: 




t 

t 




•Atkln^ fdr ttplAnAtiena of tuttAntt 
-T«II x«knln4 of unffeAilttr ttrw or 

fusty a^4tMwnt«. 
>t->lp« r«»t of <roup undtnuM 


*C«n you <iv« u« an «<tuipla of «n«t 

you Ju«t tild.* 
'i^^t do you mm by 

you ity that in anothir 
*Ua tOM ena ^alp with anothar 
daflnltlon?' 








-Stttcnvd to :«ro In en apeelfie p«lnt« 
af llaeuttien 


*ihieh IttM could ta croupad 

toatntrf 
"Vhat lo you notUa |tout 




t 




-NtlnttlnlAf tht 4Iteu««ten 


*!(oir - Vhat war' ^ dlaeuaalnf a 

sanuta a4a.* 
lata 0t ueic to ou^ topU for now 

and COM back to that latar. " 
•How loaa that ralata to tna topic?' 




\ 




-Otfli^e^ td ralee-the Itvti of th« )la- 
cuttlen putttn't theufnt* toMthar 
ln*9 Lnttrprttatlana th«t My iMd to 
inr«r«ne«t, <tntr«Iix«tUn« or «onclu«una 

•?ur^u«t *ht «ftyt* 'ith ptrttnt on *ht 
/•rc* df ii«e9vtrlA< lanelMttsnt, tts. 


•How 4a you aceauAt for ••••?* 
*Vhat ara aoM yaaalbta raaiona foV 
*Vhat :an wa aay abaut land jaa In 
^antral baaad an our dtaeuaaUn,* 

•^hy 4a yotf thlna 




e 

i 

t 

O 


:m« •« 


•Allot p«illi thiAJt. TMnliin< pro$«lf«i 
Art <9M*.liMt tM ptlnful «a4 t«Kf« 
:Lst put -heu^fttt ttf«v\tr U tnt««r 

• Lon^ &Aa^«r periods pndw ) wholt ttnttnctt 
•*'ii4Atlvt tnirutlnc, aert rttponttt. 

lAer«u«d croup Intsnetlen. 
•lon< ir.iMr psrlodi tlleir* fteUlttter 

to *'tx:7 kinda of au*«^lena to mk. 
-lofK intwir ^trlaao Allowt ftelllUtor 

^pp9r*unl?*.«i to ntAr. thlnfci tnd nora 

ritxisUlr/ to ^ttt n««dt of g.^up And ^ 

Indl-'ia^ialf . 


4alt for ^.^^o^enaa aftar aiklA4 a < 
luaatlon. auppart a p«r«in though na*a 
allant • rapaat ^uaatton • «alt. 
Con'* araatc tha atlanea by aaklnf 
another ^uaatlon. aoa^ona r^a' to lay 
acMthin< aeonar than you. 








-SuaBtrlsir.f t :lacuttleft folat 
4 -Kavi-c soMon* f«a^t* a Ufi<«hy 
^ 3ttar-rit;on Into livtnl «o*ria 


■>n you r«<t*ta tftat into }•«♦ worta." 
"How :»n w« put •hat yaj Mva juat 
ttatal Oil via toarl"* 










•Aftar XtConaii, at» jAdatai 








t 
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?9or Slscuitlsn K«tits 





EXAXPLS 

or us£ 


ixpucArions 


HO* TO COIWECT 


Pirrot 


la^trucTor rtptitt 
«tcr. r««pontt Tros 
tich ptr«on. Sx. i 
What did you tti? 

a nawk. 
A haVrXi what tilt? 

a lovt. 
A dovt. what tltt? 

a jttr. 
A 1«tr. any otntrs? 


-Ho on* listtna to anyont but 
tht Lnstructor. bactust 
tht froup knowB tht inttru* 
tor will rapaat avtrythin^ 

-No ont ha« to tptak up loud 
in tht TTOUp, btcaust nt 
only nttdt^to spaaii to tht 
Itadtr 

-rtatricta group inttrtctlon 
-tht croup btcostt auabltrt 


•Rtco^hixt you %x% ont - Bar.y ptoplt don't 
-Tapt your prastntation. llsttn to 
yourstir. 

•Ask a ptrsgn-to rtpaat his rtspcnst so 

tvtr/ont can httr. 
•Acctpt rtsponst and don't sty anything. 

Clvt non vtrbal acstptancs. 
-Throwing it back to tht jfroup prtvtnts 

discussion frea btir^ Itadtr-stnttrtd. 




<2iviru( ona p«raon 

rtwarda and pot 

anotntr. Sx. > 
Sxc«lltnt antwtr ^ 
8111 : f 
OX Sut. othtra* \ 


-Playing favorittt 
-R«rtrdt for tfi« battv.«nawtrs 
-SoRt answtra trt b«tttr than 
^ otntr* 

-Ptrtlcipanta attk rawardt 

Inataad of thinkinf throufn 
\ • pretltft. 

-Mort trrors in ratponttt 
] «ntn ptoplt attd rtwarda 
inataad of coaplatinc taikt 


•Rtward tht ptrson and not his rtsponst 
tx.i "Thank you Bill for participatinf. " 

-Mott tfftctivt rtwarda tra an iaplitd 
tcctpt^nct and support for tht pfrson 
not hia idtat. ' 

-If a ptrson civtt an incorract rtsponst 
ypu aixht sty "thank you John, what 
typt of inforattlon would wt nttd to 
chsck out your thtory?" 


Ton* of 
Sxpr««ai9( 


-A Know tt all /olct 
-An<tr In v*olct 
-Citcuattl or dt^ct- 

Tont 
*Sar:taa 


-3ry up particlpttlon 
-Inhibit ptoplt froM 
contributing 


•A tont that shows support, tntourac«Mnt 

-■»illA< ftct 

-f ritndly non-vtrbai apptaranct 
•vrarm tont of axprttaion 


QuMtiont 


-'It woull bt a {ocS 
idta to pavt that 
• trttt , wouldn* t 
■ it**" 

-'Of courat. tht b«tt 
wty to do It is :o 
walk to work ri^nt? 
-•Wnat iaportant 
thinitt doat tht 
flZo thow US'** 


•SuMtatt how tht laadtr wants 

Aht fToup to anawar. 
-Can rtvttl tht Itadtra oi«n 

valut syctts 
-Xtttricts participation 
-Uadtr can t trust antwtrt 

btcaust ht has already 

sufc««t*d tht anavtr. 


•Don't impost valuta on (roup 
•Katp quastiona opsn to preaott an 
axchan«a of <roup valutf and btliafs 


Loiltl 
3utt*.*.9n 


•'Kavt you stopptd 
throwlnic th« 
jarbtft'*" 


-Tht groups is trmppad - thay 
•rt^=ai.<nt no aatttr how 
thty answer 

-atttrlcts participation 


-!;ttp qutstions optn 
-Don*t act as an inquisitor 


No ttat 

tc thinic 


-*«k ;4tttlor.. 
*^ort paua*. 
twK anothtr 
qut5tion> 


-Restricts participation 
-Short anawtr timt (ivts 

Short anawtr. no tiat for 

tvaluativt thlnxinc 
-Short antwar tiat products 

a«aory answ«rs Inattad of 

thoufnt answtr. 


-Sat tlaa to tftin^ diac^uxi^s^ 


Multip.t 
jutttiont 


•Aho wat :h« p«raon 
«lth ;fi« "sot* 
.'t«ll.';(s ift trst 
Story** rfr.at ont 
nad tnt. aost 
Inttrtftinc txptr- 
Itncit** rfhicr. ont 
lo ycu tr.inic v'aa 
tht oldtif* 


•Ptoplt btcoat ccnfus'td - thty 
ior.'t know which qutstion to 

-Instructor chanc«a focus of 
-discussion 


-Ask ont qutstion tt t tliot 
•*rltt down tht qutstion thttd of 

-itt and rtad - don't try to 

ptrsphatt. 
-Analyzt qutstions antad of tint • 

^ill thty ftt tht rttponsts 

you want** 



•Artfr McSontld. tt. tl.» ur.ittti 
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student ^ . ^ student 

\ ■ 

^^structor 

Here the instructor may be a resource but, whenever .possiblei avoids 
being a judge. The overall goal of these discussion skills is to 

maximize individual^articipation. This is particularly impwtant 

.t ^ 

since the process approach often relies on group discussion to de- 
rive generalizations and relationships. 

Because the process approach does rely on group discussion, , some 
form of discussion management is needed. However, it must be done in 
such a manner as not to discourage participation* As McCollum and 
-Davis (1972) pointed out, this can be done by directing the inquiry 
at the statjement made, the learner, rather than the learner himself* 
Table 2-4 identifies those skills concerned with managing the sub* 
stance of the discussion. ■ 

McDonald et. al. (1975) go one step farther than their^ predeces- 
sors. In addition to identifying desirable disbussion skills, they 

J' . 

identify poor discussion habits as well. These ^re listed in table 
2-5. Use of such habits, according to McDonald et. al. (1975), can 
reduce the group to the "guess what's on- the instructor's mind" game - 
and dry up vital group participation and discussion. 

In summary, the disciiission skills identified in the process' 
approach workshop materials are used to both manage the discussion 
and create an atmosphere that encourages learner participation. While 
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the investigative process and questioning/task card strategy are the 
keys to structuring the learning experience^ the discussion skills 
are the keys to the facilitator role. Careful use can make the dif- 
ference betyreen a poor and excellent learning experience. 

I, . ■ • 

I 

* 2.5 Group Qynamics 
Because both individual and group activities are integral to the 
process approach, an 'awareness of relevant group dynamics is helpful/ 
lliis^ is one of the reasons activities concerning aspects of it are 
Included in the workshop program and why it is briefly touched on 
here. 

Hie material in the workshop program has been taken from project 

. ---- ' " A. 

work for the U.S. Department of Health, Education, and Welfare by 
Giammatteo and others (Giamijiettteo, personal communicatiow) . The pro- 
Ject concerned working with minority /disadvantaged groups (e.g.. 
Native Americans, inner city people, etc.) to accomplish several 
things: (1) Hear other's points of view without reacting hostilely, 
(2) Identify, classify and determine the importance of concerns withiii 
training groups, (3) Provide skills so minority /disadvantaged par- 
ticipants could perform the same procedure* with people in their area 
to insure that concerns identified by the initial group areshs 
by the area people in general, jind_(^) -^Pro^viaV^^ to re- 

sol ve^jie^cohcerhslidentified. The process used to reach these goals 
involved ideas and activities relevant to the process approach and so 
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applicable to the workshop program. Those that are particularly use- 
ful for people employing group-oriented learning experiences include 
roles played in a group, group arrangement, and stages of griSip growth* 

Giammatteo (undated) identified productive and non-productive 
roles played by people in groups. Such identification increases aware- 
ness of group interactions in the instructor and serve as a starting 
point from which, one can develop a strategy for dealing with non-pro- 
ductive roles. Group arrangement involves the relationship between 
the physical form a group takes when meeting and participation and 
communication. Giammatteo felt that the common group arrangement of 
a speaker facing an audience lined row xipon row (as in an average 
classroom) inhibited a free flow of discussion. *Such an arrangement 
implied that all communication had to go thiough the person at the 
front of the room. He offered several alternative arrangements de- 
signed to encourage discussion among group members. Such arrange- 
ments are particularly useful in an Instructional methodology (such 
as the process approach) in which group discussion is an important— — 
factor. Finally, understanding group^^ievelrSpinart stages gives an 
individuaJL^a-^feellng for what processes a group goes thf^ough in attack- 
ing a problem as a group. ' 

Group dynamics, like discussion skills, play a supporting role 
in the process approach. Awareness and knowledge of such things as 
group arrangement, productive and non-productive roles, and stages of 
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group growth can aid an instructor m planning and carrying out en- 

> 

vironmental investigations. 

2.6 goals and Objectives 
The above has been an analysis of the structure and components- 
of the process approacli. A question that remains is — What can be 
accomplished by using such a method? Because the process approach 
has hot been rigorously evaluated (McDonald, personal communication) 
no direct proof exists as to exactly what it can or cannot do. How- 
ever, indications of potential can be found in the goals/objectives 
of antecedent methods, the workshop program, process approach charac- 
teristics, and the knowledge/process structure on which it is based^ 
' Since the process (ipproach does stress the use of thinking pro- 
cesses, it would be reasonable to ^s^ume^jUu^^ exposure, ' 
a student wouldji^iWrro-^fmTljo able to use those i>rocesses. This is 
supported by the work of taba (1966) and the; use by McCollum and Davis 
(1972) of essentially the same tochnique to meet process objectives. 
In addition, the objectives dofinGcl for the lesson plans used as ex- 
amples of the application of tho process approach reflect what the 

i 

developers think can be accomplished using it. These objectives de- 
scribe the use of thinking processes. 

Processes cannot be carrieu out an a vaccuum. lliey need knowledge 

on which to operate, cither r.n- i ox i^oals (Bloom et. al. , 1956). 

In addition, the proco->> ippr'>.^h. ilo its forerunners, is a strategy 
based on a relationsliij) i)* .' • i an^I process structures. 
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group growth .can aid an instructor m planning and carrying^^ut, 
vironmental investigations. 



2.6 Xk)als and Objectives > 
lite above has boon an analysis of the structure jind components . ' 
of the process .approach. A question that remains is — What canrbe 

i 

accomplished by using such a method? Because the process approach 
has not been rigorously evaluated (McDonald, ^jersonal communication) 
no direct proof exists as to exactly what it can or cannot do. How- 
ever, indications of potential^^anjb^^ 

of antecederijLJnethT«J^7^^^^i^^ program, process approach charac- 

teristics, and the knowledge/prQ-*ess structure on which it is based. 

Since the process approach does stress the use of thinking pro- 
cesses, it would be ro'asOTiabla. to assume that, with enough expo5ure, 
a student- would acquire and be able to' use those processes. This is 
supported by the work of Taba (1966) and the use by McCollum and Davis 
(1972) of ^essentially the same technique to meet process objectives. 
In addition, tho objectives defined for* the lesson plans used as ex- 
amplos of the application of the process approach reflect what "^he 
developers think can be accomplished using it. These objectives de- 
scribe the use of thmklxi^ processes. 

Processes cannot bo carrieci --out m n vaccuum! They need knowledge 
on which to operate, cither ns gri^t or goals (Bloom et. al* , 1956). 
In addition, the process ipproicli, ike its forerunners, is a strategy 
based on a relal lon^^lup bei-'.^n-u l.^'a i6u^e ai 'i process structures. 



Knowledge is inextricably tied with process, making it possible to 
accompLish knowledge as well as process-oriented objectives (Taba, 
1966) • 

Cognitive orientation does not rule out meeting affective goals 
such as, those concerning awareness or attitudes. In fact, both may 
be accomplished simultaneously (Krathwhol et. al., 1964), Since the 
process approach emphasizes learner involvement in investigating some 
aspect of the environment that is in some way unfamiliar to them, the 
opportunity arises for increased awareness not only on the part of 
the learner, but the instructor as well (depending on his level of 
understanding of the topic). In fact, awareness objectives are in- 
cluded in the environmental field investigation lesson plans used in 
the .workshop. Furthermore, depending on the learners existing atti- 
tudes, the same factors that brought increased awareness (discovery 
of new information, relationships, insights) could create or change 
attitudes. 

Research concerning another instructional method which stresses 
direct learner involvement — simulation gamjng — indicates that it 
is superior to more traditional, less involving classroom methods in 
affecting attitudes. Based on this> direct learner involvement rather 
than presenting infomation through some passive intermediate source 
(textbook, lecture, etc.) may be a good stratej^y to use in meeting 
attitude-oriented objoc lives. 

The workshop program i ( or lu( * t::**! usiu^^ the process approach so 
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one .would expect the goals of tho worksliops to giye an indication of 
its potential. To this end, tho eight regional heads of the Forest 
Service EE programs wore conl acted, along with .three other people in- 
volved in the program, by telephone and asked to Identify. the pri- 
mary goals of the workshop program as they sav/ them* The results are 
given in table 2-6 • 



lablo 2-6 

Workshop Goals a.s Perceived by Forest 
Service EE Personnel 

Number of 
Respondents 
That Identified 



Goal - The Goal 

1. Increase Awareness of; 

EE 3 

Other 7 

2. Develop Process Skills m: 

themselves (i.e. pa rt i ci pants) 10 

Others 10 

3. Establish/Improve C{)mmunicat ion * 2 
(between participants) 

4» Improve Public- Involvement Skiil.s ^ 2 

5» Impart knowledge 2 

6, Enhance Forest Service Ima^o 1 



11 Mr, Tom Ellis, Inlono/JM * ^\}\,*)**u, State and Private Forestry 

Region 9; Mr. Ron GrocuKiPi, immjr National EE Program Cbordinator; 
Ms. Jane Westenberger, I>i rf»(. • *'r, <>fl]ce of Information, Region 5, 
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Every respondent identified the development of process skills as a 
workshop goal* A majority (6) also listed awareness goals* However, 
relatively few identified knowledge oriented goals. This is probably 
a reflection of the emphasis placed in the workshops on the acquisi- 
tion of process skills and not an inability of the process approach 
to meet kno>vl edge-oriented gpals. 

Just what the process approach can and cannot do has not been 
clearly established. Yet its characteristics and structure, and the 
goals/objectives of both other instructional strategies' from which 
it was derived and the workshop program indicate the potential for 
meeting objectives in the areas of process, knowledge, awareness, 
and attitudes, 

2, 7 'A'oaknosses 

One of the biggest weaknesses of the process approach is time 
consumption, Ihis, however, is the nature of the beast. Telling 
^people that there is enough water m a pond to support 20,000 people 
for a year is much easier and quicker y^^<'^"v letting them figure it out. 
Whenever active learner involvement is concerned, time^ becomes a con- 
sideration and lack of time may c<:use some instructors to select more 
convenient strategies. 

Another weakness concern tlo napjement role required of the 
instructor. A manap:emeni m]^-^ ; * rv unfamiliar to many instructors 
and could inliibit thorn tr-'^ i **\^y. similar problem 
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has been noted with simulation gaming (Zuckerman and Horn, 1972). 
Purtherraore, the students as well as tho instructor may be unfamiliar 
with an instructor management role. A change to a strategy with which 
they are not accustomed, particularly one that places more responsib-. 
ility on them, could result in some confusion and disenchantment' on 
the part;of the student. 

Related to the problem '"f manage'ment is the need to keep process 
and content balanced while using any process approach. Leaning too 
heavily on process could allow errors to be overlooked or go uncor- 
rected. To much emphasis on content, on the other hand, could mask, 
or even eliminate the processes involved for the learner. Either way, 
the learning experience would suffer. 

2.8 .Sunmiary 

llie process approach is an Inst :^'uctional methodology- designed to 
actively involve learners in exploring the environment through the 
use of problem-solying situations. The traditional authoritarian, 
judgmental role of. the iiistructor \^ e;>:changed for >a management one 
in which the instructor facililate>^ the learning experience rather 
than dictating it. 

While the investigative process per se is one of interpretation 
of data/application, the proccs;, approach includes a questioning 
strategy to structure the invent -ive process, and the use of dis- 
cussion skills and gn^up ayi. Ji i ' ^*^lp tho instructor emphasize 
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the role of the learner. The first three of these components are 
'derived from work by Taba (1966) and McCollum and Davis (1972) while 
the group dynamics material comes primarily from Giamjnatteo (McDpnald, 
personal communication; Glainmatteo, undated). 

Because the- process approach blends both cognitive process and 
knowledge, it has he potential for accomplishing objectives in both 
areas. Awareness and attitude-oriented objectives are also possible 
since learners are actively involved with and are directly exposed to 
aspects of the environment. Finally, learners can obtain experience 
in communicating and working together through the use of groups acti- 
vitiest However, because the process approach is oriented toward 
allowing learners to work out problems themselves, it is more time 
consuming than more lecture inclined methods. Another disadvantage 
lies in the stress placed on the management role. ' Some iiistructors 
may be unwilling — or unable — to make such a shift. 

There is no "magic" eductitional method that works for every 
learning situation. Clayton and Fioscnbloom (1968) point out "it has 
become evident. ... that tl i diversity of students and teachers demands 
a diversity of materials and methods. ... Not all children will learn 
equally well, or not at all from the same experience, and not all tea- 
chers can teach effectively in a single mold." The process approach 
is no exception, but whore ar K^ive, learner-centered experience is 
desired, one that involves co'P'^ri' n bdween the instructor and the 
learner, the process approach ofj^^'i*rrr/ ^luvOd be considered. 
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Chapter 3 
Fire, Environment, and Man 

"...fire may be the most impor- 
tant single factor in determing 
what animal and vegetable life 
will thrive in many areas." 

Herbert L. Stoddard, 1931 



3. 1 Introduction 
Fires ha^'^ been occurring naturally for millions of years. Evi- 
dence, of thfeir occurrence (fusain or fossil charcoal) is found in coal 
beds formed during the carbonifei-ous period — 400 million years ago 
(Komarek, 1972). Little is known or probably will be known about how 
these fires fit into the ecological framework of the carboniferous and 
other past geologic periods. Foi-tunately however, much more is known 
about fire and its relationship with ecosystems in which it occurs to- 
day. Relatively recent research has shown fire to be a natural compo- 
nent in the functioning of many ecosystems (Kilgore 1972; Biswell 1972; 
Wright and Helnselman 1973; ilabotk and Mutch 1973; Vogol 1977). Within 
such systems, firo serves at; a teodback mechanism whoso frequency and 
behavior occurs in response to environmental cues (climate, weather, 
vegetation, soil, topography, etc.). In turn, fire influences environ- 
ment, producing or setting m notion changes that strongly affect or 
even determine biotic community/ development and temporarily alter soil 
and water components. 'Iho vf ' : l.r interactions is a Llynamic 

system — a system *h it o' -i . - • • ' i «lfoctod by man wherever 
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he has come in coirtact with it. Tlie following discussion will look 
at lire-environment relationships in more detail, th'en examine Kan- 
; lire Interactions. 



12 ^ 

3.2 Environmental Influences on Fire ^ 

3.2. 1 Introduction ^ 

.12 

The three ma^or environmental influences — fuel, weather, 
and topography — oxort both direct and indirect Influences on fire. ^ 
TogetJ^«r? they determine the likelihood of a firo occurrin'g and its 
behavior. \ . , 



3.2.2 Fuel Factors 

Fuel factors are the cJominant direct influence. These include 
fuel moisture, temperature, compaction, amount, continuity, and arrange- 
ment. A decrease in fuel moisturo , or the water content of the ^fuel , 
increase^ the ease of ignition, intensity of the firo, and the rate 
at which the firo nproads. Ai incrou«e in, fuel temperature also in- 

V^. . • '' 

■12 Fire as used here reror.s to forest, brush, or grassland fires. 

13 Since all fires produce .->ome kind of updraft, they also influence 
their own behavior (albeit most of the time in a small Way). How- 
ever, if the fire ib •intense enouj^h, an extremely strongs jijjdraft ' 
(convection column) can d(?^lop. Davis (1959) estimates svelod- 
ities can exceed 70-80 mph. The resulting firestorm transcends 
normally dominating env\*ronraei:t nl influences, determing its own. 
behavior as long as enouj^^h fuol present to support the fire. 
Fires such as these though, \rv \ho exception to the rule* 
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crenseH oase of ignition nnd ruto of sproa'i both diixjctly, bocnuBo 
less' energy in needed to start fuol.s burning, and indirectly, as in- 
creasing fuel temperatures moan dryer fuel, 'Hie more compact a fuel 
is, the less air is available for combust 1 .i, reducing the rate of 
spread and making tl)e fuel harder to ignite. The latter is one^rea- 
gon vrfiy fires usually start in the tinder-like small fuels^ (needles,^, 
leaves, small twigs, etc,), ^km'ever, oven these can be difficult to 
starts For example, in preparation for a test run of soil nutrients ' 
task (lesson plan -B) red spruco noodle litter vhis oven dried for 24 
hours. Even .when extremely dry, ii w()ii^;Hn^ carry n flame despite 
repeated attempts "to start l^i* \^ith matches^ and^ butane'^ torch. The 
small size and short needle length allowed the 'litter to compact easily, 
inhibiting combustion i^other factors may also have been at work; a 
fungal mat pervaded pari of tho litter which alvthough dry, may^have 

4 

inhibited combustion). The intensity can also be affected by the 
amount of fuel — the more fuel, the greater the intensity, partic- 
ularly if larger fuolf^ (Ior.s, blanches, etc) are supported, by larg^, 
amounts of smaller ones. This loaa.^ Into fuel arrangement how fuels 
are mixed in tho vortical dimension. Fuel arrangement can greatly 
affect fire intensity. Nolo the change in behavior of a fire observed 
by John Muir (1901) in the . lorra Nevada- mountains: 

"The fire came racmp: up i^5ep chaparral-covered slopes 

of' the East Fork canyon .... ii. .* brrad catraract of flames, 
now bending down low fr e 1 on ti t? green bushes, devouring 
acres .of them at a broi*} ././J^^' lurid flapping surges and 
the smoke and terrinjo n; * .m;: uai r(>aring hiding a*ll that 
is gentle and ^-rdr rh \\ *^ H^t soon as the deep 
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forest was reached the ungovernable flood became calm like 
a torrent entering a lake, creeping and spreading beneath 
the trees where the ground was level or sloped gently, 
slowly nibbling the cake of compressed needles and scales 
with flames an inch^high, rising here and there to a foot 
or two on dry twigs and clumps of small bushes and broome 
grass." 

The deep forest Muii:^ refers to was a very open one consisting of pine 

c 

and Sequoia with a grass understory. Without taller understory vegeta- 

14 

tion to carry the fire into the tree crowns, the fire's behavior 
was radically changed. - Another limiting factor involved was fuel. con- 
tinui^ty — how fuels are put together in the horizontal dimensici. The 
grass fuels were contiguous, allowing the fire to spread through the 
understory. without much difficulty. The trees however, grew individ- 
ually in clumps preventing the fire from spreading through the trees 
even if a group of trees or a single tree caught fire. In general, 
patchy fuels result in a fire that spreads in fits and bursts, if at 
all, 

3#2.3 Weather Factor s 

Weather influences fire both directly and indirectly. Direct 

influences are wind and lightning storms, A headwind can "push" a 

fire and provide it with more oxygen, increasing rate of spread and 

intensity, A wind blowing into a fire, however, will slow the rate 

15 

of spread. Lightning is a major ignition source (and before man 

\ 



14 Also, if the understory or f()ro-.( floor fire is hot enough, heat 
alone can ignite tree cromv^. 

;X5 Other less common natural i {^ration sources include spontaneous 
ccanbustion and sparks from rt)ck^ (Vo^^el, 1974). 
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the primary cause. of fires). For example in 1968 Komareck estimated 
2,739 lightning thunderstorms passing over about 275,000 square miles 

/ 

of central United States in a one hour period. This only representee^"^ 

/ 

the activity along one front .and such fronts repeatedly sweep the ^ / > 
North American continent during the summer. Precipitation from steams 
.1.0 puts out. ' / 

Wind and storms are also indirect influences, along with relative 

humidity, temperature, and dew point. |wind can accelerate fuel^/ drying 

/ 

while precipitation from storms or the presence of dew increases fuel 

/ 

moisture. Air temperature affects fuel temperature which has^ been dis- 

/ 

cussed above. Relative humidity plays a large role in determining fuel 
moisture (also discussed above). Smaller fuels adjust the quickest to 
changes in relative humidity (perhaps a matter of hours) while logs, 
large branches, and other larger fuels take longer (as mujh as several 

days). ; 

/ 
/ 

3>2>4 Topographic Influences j 

i 

Topography also exerts both direct and indirect influences through 



land, ilc 



slope, aspect, eXevation, and the shape of the land. Slope has direct 

and indirect effects. Up slope fuels are actually closer to the flames 

/ 

;and so receive more radiant energy. In addition, hot/ air from a fire 

/ 

tends to move up slope, preheating and predrying iuelja located there. 

i 

The net result is a faster rate of .spread up slope t|han down. The 
steeper the slope, the faster the spread. Both aspect (the direction 
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a slope faces) and elevation indirectly affect fuel moisture and , 
temperature. A south- or southwest.-facing slope receives more sun- 
shine than north facing ones (in- the northern hemisphere). Conse- 
quently, fuels on the former are warmer and dryer. Also, fuels at 
higher elevations are cooler and so retain more moisture. Finally, 
the shape of the land indirectly affects fire — narrow canyons and 
valleys can channel winds which in turn can "push" fires. 

There is another dimension to these factors that has not been 
mentioned"-- time. Fuel moisture, relative humidity, wind, temper- 
ature, fuel arrangement, type, and continuity change on a daily, 
monthly, yearly, and longer basis as changes in weather and vegetation 
occur. Consequently both ignition potential and fire behavior depend 
on the point in time at which they are considered, giving the system 
a temporal motion. Furthermore, the factors wi'll also vary over area, 
particularly if topography varies considerably* Because of this in- 
herent variability, fire behavior not only differs between fires, but 
within a single fire as well, 

3.2.5 Summary 

This has been a very brief overview of natural environmental in- 
fluences on fire. Table 3-1 is a .>iflnmary of these factors and their 
relationship to fire. The discussion has been limi^ted to the more 
immediate factors. These, in t\ini, are Influenced by other environ- 
mental factors. For oxuinple vo^ct .i t i on, which determines the kind of 
fuels available is itself determined by cliniate and soil. Even past 

7'.- 



04i 



Tiihio 3-1 

Summury of Riwl ronmont ul FaotorH AfroctinK Fire 



Factor 
Fuel: 

• Moisture 



Temperature 



Arrangement 



Direct/ 
Indirect 



direct 



direct 



direct 



Related 
Factors 



relative humidity, 
temporature, wind, 
precipitation, as- 
pect, elevation, 
dew point. 

aspect, elevation 



Comments 

♦ fuel moisture 
results in ^ in 
ignition poten- 
tial intensity, 
rate of spread. 

♦ fuel temper- 
ature results in 

♦ in ignition 
potential, rate 
of spread. 

proper combina- 
tion of fuels 
can result in in- 
tense crown fire. 



Continuity 



Compact ion « 



Amount 



direct elevation, aspect 



direct kind of vegetation 



direct 



decomposition" rate 



continuous fuels 
will ♦ ease of 
fire spread. " 

♦ compaction re- 
sults in ^ rate 
of spread, inten- 
sity, ignition 
potential. 

♦ amount results 
in^fire inten- 
sity. 



Weather: 
Wind 



direct 



shape of lajvd 



Indirect luel noi.sture 



♦wind results in 
♦rate of spread, 
intensity, 
♦wind results in 
♦fuel moisture. 
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Factor 

Precipitation/ 
storms 



Dew point 



Relative 
Humidity ' 



Temperature 



Table 3-1, Continued. 

Direct/ Related 
Indirect Factors 



direct 



direct 

indirect luoi moisture 



indirect 



indirect 



indirect 



fuel moisture 



luel moisture, 
dew point 



fuel moisture, 
fuel temperature 



Comments 



lightning in an 
ignition source 
puts out fire 

♦ rain results in 

♦ fuel moisture, 

dew present,^ 
fuel moisture. 

♦relative humidity 
results in^ fuel 
moisture. 

♦temperature rer 
suits ♦ fuel mois- 
ture, ♦ fuel tem- 
perature. 



Topography: 
Slope 



Aspect 



Elevation 



direct 



indirect 



mdj root 



fuel moisture, 
fuel temperature, 
f ut'l continuity 



fuel moisture, 
fuel temperature, 
oont Inul ty* 



♦slope results 
in ♦ in rate of 
spread, intensity. 

amount of sun re- 
ceived varies with 
aspect, ♦sun re- 
sults in ♦ fuel 
temperature, ^ 
fuel moisture. 

♦elevation re- 
sults in in 
fuel temperature, 
♦ fuel moisture. 



Shape of land 



indi vocx 



v/i r^l 



landforms channel 
winds, affect air 
movement. 
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fires play a role. In tho Seqvioia/inno forests of the Sierra Nevada 
mountains, frequent fives (one roughly every four to twenty years — 
Kilgore, 1973) molded the natural CDmmunity '(see section 3, 3,3) atid 
prevented fuel build up, curtailing the intensity of future fires. Thus 
ignition potential and fire bohiivuM are an integral i^art of and shaped 
by tho functioning of the ecosystem an a whole. 

3.3 P'lrc Tn l Luoiiou ^ on the Environment . 

3,3,1 Introduction 

Fire can profoiuidly iuf:i.or...c :J)e hiotic conununi-fiy both directly 

and indirectly. Figure 3-1 is a ^liagram illustrating a generalized 

16 

flow of impacts. 




16 The degree of Imp.f ■> ' .-M^n^^ity and extent of the fia;e. 
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Most impacts flow into or out of -the plant community, making it the ' 
focal point of fire's effects, Howovor, sinco effects on soil affect 
plant communities, soil will be considered first, 

3>3>2 Fire Effects on Soil 

The most obvious effect fire has on soil is the removal of the . 

surface ^.itter layer and, if intense enough, partial or total removal 

of the duff and even humus layers. In dojng so,*" fire can, play. im- 

17 

portant role as a decomposition agent (Mutch, 1970) in some temper- 
ate coniferous forests whore the rate of litter production outstrips 
^ decomposition by organisms (Olsen,* 1963). 

Fire also increases surface soil temperature, both during the fire 
and afterwaVds, since the black layer of ash left absorbs solar* radia- 
tion (Ahlgren and Ahlgron, I960). in addition, removing or reducing 
the standing vegetation Increases the amount of solar rac^iation reaching 
the soil, also raisinpj the surflxce soil temperature. 

In burning litter, fire converts previously tied-up nutrients to 
available forms and loaves them behjnrl in the ashes (some, particularly 
nitrogen, are volatilized jf tho firo is intense). The significance of 
this effect varies. Both Viro (1971) and Christensen and Myller (1975) 
regarded it as a positive iactor, while Old (1969) found nutrient re- 
lease from ashes had no effect on plant growth in the tall grass prairie 



17 Decomposition aiul <'^^»ntnu^ t t * ? * ^^^nt i 1 1 ly the same proqess^ — 
an oxidation reac i i >r. in « ii> v' a »xido, water, and energy as 
the end products. 
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coimnunity. Initial fertility of the soil may offer some explanation 
for the conflicting results. Plants growing on soils of borderline 
fertility (or worse) would benefit the most' from fire'related nutrient . 
increases. If nutrients were not limiting -(or only very slightly so), 
an increase produced by fire may not be significant. 

The increase in nutrients can also increase the pH of the surface 
soil layer (Ahlgren and Ahlgren, I960). If the surface layer is acidic 
(as is coniferous litter and duff), this neutralizing; ef fect could be 
beneficial to plant establishment and growth. Because these nutrients 
are water soluable, increases are temporary, ranging from a few months 
(Haines, 1926) to ten years (Eneroth, 1928). 

Vogel (1977) regarded the relationship between fire and soil ero- 
sion as misrepresented. He noted that where erosion is associated with 
natural fires, fire is not the cause per se, but some characteristic 
inherent in the soil. While it is true that soil erodability depends 
a great deal on soil characteristics, fire can set the stage for ero- 
sion by removing the protective layer of vegetation. Biswell (li 74) 
observed that after one severe chaparral fire in southern California 
in 1959, debris movement down steep south-facing slopes reached ten 
times the already higli pre-burn rate. Biswell further, commented that 
soil erosion following fire m the chaparral*^ depends on time, amount 
and intensity of rainfall, percentage of cover removed, steepness of 



18 She did f id burnuig stln^nlatod ^^^ov/ih, She attributed this to 
decreiasos . in compotitu>n Iron early sea.son grasses and increases 
in microbial action due to iiicrea<^o.s in soil temperature. — 
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Slope, severity of the fire, length,. of time since the last burn as well 
as the erodability of the 6oil. In short, erosion potential after a 
fire is site and situation specific, something that undoubtedly applies 
on a general level. 

3.3.3 Fire Effects on Plants 

Effects on plants nre both direct (injury and kill), and indirect 
(alteration of environmental conditions) • Direct impacts vary widely 
and can be viewed as falling somewhere on a continuum, depending on 
the nature^ of the fire: 

, 1 

highly selective . virtually total 

mortality, partial mortality, total 

removal of vegetation, removal of vegetation, 

community maintenance community replacements 

J An example of the loft hand side ol^ the continuum is the Giant 

I 

Sequoio/pino forest of the Sierra Nevada mountains. Typically firos 
were ground fires of low to medium intensity, occurring in frequencies 
ranging from four to twenty years (Kllgore, 1973). The low intensity 
of these fires resulted in selective mortality favoring Giant Sequoia, 
sugar pine, Jeffrey and ponderosa pine, whose thicker insulating bark 
gave them bettei protection from heat. In this way, the frequent fires 
were in large measure responsible for the species make-up of the plant 
community. 

Such firos also iotorr»in«^ the physical appearance of the community. 
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The above forests were remarkably park-like. King (1871) described 

an 1864 ascent into the Sierra Nevada as follows: 

• •.Passing from the glare of the open country into the dusky*" 
forest, one seems to erAer a door, ^ and ride into a vast 
covered hall •••• You are never tired of gazing down long vis- 
tas, where, in stately groups stand "^alS shafts of pine. Col- 
ximps they are each with its own characteristic tinting and 
finish, yet all standing togethe^^ wl^h the air of relations- 
ship and harmony •••" 

The frequent fires prevented the underbrush from establisl'ing itself, 
keeping the understory primarily grass. Fuel buil'd-up was* al^o pre- 
vented, insuring future fires of lc3^w intensity. Forests of a sixnilar 
nature, but of different" species (longleaf and slash pine)^ once extended 
from southern Virginia to east Texas (Komarek, 1974). 

In plant communities such,. as the jack pine forests of the central 
Northwest, major lires occurred much less frequently and were of grea- 
ter intensity. Typically, such fires occurred .only once in the life 
of a jack pine forest, killing all above ground vegetation (Ahlgren, 
-1974). .However, an unUvSual adaptation — serotinous cones v(cones 
sealed with resin and open when heated) ~ help 3.nsure natural re-stock- 
ing with jack pine. Jack *pine cones are produced at an unusually early 
age (about ten years) and held on the tree for as many as twenty years 

although viability decreases with age (Ahlgren, 1974). Since the in- 

20 

terval between fires is longer, a large store of seed accumulates and 



19 Cond serotiny is also found in lodge pole pine of the Rocky Moun- 
tains and West (Lotan, 1974), knobcone pine of Southern California 
(Vogel, 1973), and sand pine of Florida, (Komarek, 1971). 

20 Heinselman, 1973, estimated a naturals fire rotation of 50 to' 100 
years for Minnesota jack pine forests. 
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Maturity 
Over-maturity 



Reproduction 




Fire 



is released when heat from the fire breaks the. resin bond and the cone 
graduully opens. Thus a cycle of replacement (figure 2-2) rather than 
maintenance occurs. The result is a plant community whose dominant 
species are approximately 
the same age (even-aged) , 
' and a landscape that is a 
mosaic of even-aged conimuni- 
ties. Furthei*^ •>ro, depending 
on how recent the fire was 
and the species available for 
restocking, the community 
could be dominated by herb- 
aceous shrubby, hardwood, 
or coniferous vegetation or " 
a comination of these if in 
a transition from one to 
another, or if pre-bum veg- 
etation was not totally re- ' 
moved, i 

Fire replacement communities are not confined to tree species 
with serotinous cones. Weaver (1974) cited observations by Muir (1918) 
and Isaac '(1943) of largo areas of even-age west coast Douglas Fir. 
Each observer concluded, as did Weaver, 'that the communities were the 
result of fire re. ing previous ones. 




RestockiTig 



Figure 3-2 
Community Replacement Cycle 
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Potween the two extremes there is considerable middle ground. For 
example, chaparral communities contain elements of both. They are par- 
ticularly flammable (Biswell, 197^) with a fire frequency ranging from 
fifteen to forty years (Hiilpot, unpublished). Fires typically remove 
all above ground vegetation, but mortality is not widespread due to J-^ 
vigorous sprouting. Seeds are produced at an early age, are heat resis- 
tant, and, in most species, can remain dormant for long periods. Be- 
cause seeds accumulate, seedling densities can be heavy after a fire 
(Biswell, 1974), so even if some plants fail to sprout, plenty of seed- 
lings are available fol" replacement. 

While the direct effects of fire on 'plant communities are often 
immediately apparent, the indirect effects are less so. Yet fire, 
through its "dec r'^^poser role" is a key to successful reproduction. 
In many conifer communities, the partial or total removal of litter 
and duff allows seedlings to reach mineral soil — and vital water — 
quickly (Ahlgren and Ahlgren, I960)* Other benefits include decreased 
competition (Old, 1963;. Kilgore, 1973), destruction of fungi (Davidson, 
1971) and alleopathic compounds (Christensen and Muller, 1976), changes 
in surface soil texture (Hartesveldt and Harvey, 1967), the opening up 
or removal of the overstory allowing more light to reach seedlings 
(Hartesveldt and Harvey, 1967, Cayford, 1970), and a temporary in- 
crease in available nytrients either from ash (Cayford, 1970) or pos- 
sible increases in microbial action due to increased soil temperature (Old, 
1969). Of course, the above list is taken from plant communities in 
which fire plays a major role. Vogel (197^) has pointed out that some 
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of these effects can produce long term, possibly permanent changes in 

r 

plant communities in which fire is not a normal component (e.g. tropi- 
cal lorests), 

* 

Fire .may also control some plant pathogens and encourage" others. 
While fire is use^ to control brown needle spot disease in longleaf 
pine, fire scaj^ can also provide entry points for heartrot, (Ahlgren, ' 
1974). With s^me diseases and parasites, periodic fire results in ' 
short term control, but long term perpetuation. For example, shor^ . 
term, I'ocal control of dwarf mistletoe, a pest of lodgepoie pifle is 
obtained when fire destroys infected stands. However, in ^the long run 
such firesf perpetuate lodgepoie pine and also the pest (Wicker and ' 
Leaphart, 1974). Finally, results reported by Parmeter and Uhrenholdt 
^ (1974) indicate smoke may also play a role in controlling a variety of 
fungi by inhibiting -ispore germination, nycelial growth, and eoloniza- 
tion. 

Finally, heat from fire may serve as a mutagen (Komarek, 1965)* • 
Howe, 1974). Howe adds that fire could'also serve as an agent ^ of. gene- 
tic drift by leaving small clumps of trees isolate^ji' from other pollen 
sources. The small size of these groups woul^, accentuate the effects' ' 
of genetic drift within them. 

. 3.3.4 Fire Effects on Wildlife * • ' t 

As with plants, f ire" faffects wildlife both directly and indirectly. 
The^Smokey Bear "crispy critter" propaganda and other medie^ events* (e.g. 
Bambi)^ reflected the past assumption that fire is very destructive of 
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wildlife. No such generalization can be made* In fact, wildlife mor- 
tality from most fires is minimal (Komarek, 1969; Vogel, 1973). Animals 
move out or take refuge in burrows or' even under rocks. However, an 
unusually hot and/or fast moving fire might overtake runners and/or 
suffocate or overheat burrowers (Handley, 1969). In any fire, those 
most affected are ones whose mobility is restricted in some way, either 
physically (e.g. injur :)d, young, slow-moving) or behaviorally (e.g. 
presence of young or nest, strong affinity for home range). For examplo> 
fire is particularly destructive of spiders and mesofauna (mites and 
springtails) because of their limited' mobility and surface dwelling 
^habits (Ahlgren, 1974, See table 3-3 for a summai;^^ of flre^s effects 
on some. soil wildlife). 

A fire-induced animal stampede is another popular idea (e.g. Bambi) 
that has been exploded by the observation uf calm animal behavior during 
fires (Hakala, et. al, , 1971; Komarek, 1969, and Vogel, 1973). In fact, 
reports of panicky animal behavior during fires could be due to the 
presence and activity of men fighting the fire rather, than the fire 
itself (Komarek 1969; Leopold 1923). 

The majority of impacts on wildlife occur indirectly. The diver- 
sity and complexity of ecosystems are such that impacts can take many 

different routes and be transmitted through a variety of components. 
TTie discussion here will center around cover-, food-, and water-related 
effects on wildlife. 

Wildlife use plant cover to meet reproduction needs, escape, aid 
in predajion, and as shelter from the elements (Smith, 1974> . The 
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Tnble 3-2 
Fire Effects on Some Soil Wildlife 

(After Ahlgren, 1974) 



Organism 
Bacteria 



Influence 



variable 



Direct 

(fire 

kill) 

2* 



Actinomycetes variable 



Earthworms decrease 2 



Indirect 
(change 

environ-' 
ment) 



Comments 

studies reviewed show 
variety of results. 
However, pH after 
burning would favor 
bacteria. Also 8 out 
of 9 studies indicated 
♦in activity of N fix- 
ing bacteria after a 
fire. 

more resistant to heat 
and drying than bac- 
teria. 

affected more by soil 
moisture following 
fire than by actual 
heat. 



Snails 



decrease 



not 
discussed 



Insects 



variable 




Spidei;s 



ji Mesof auTia 
' (Mites and 
Collembolans) 



Centipedes 
& Millipedes- 



decrease 



decrease 



decrease 



^2 =: secondary importance 
1 =? primary importance 

i icreaso 
♦ =5 decrease 



9 



effect depends on species. 
Settles, souie grasshoppers 

y ants^. Also ini- 
"fjfrjl ^ can be followed by 
♦ as plants regrow. 

surface dwelling habits 
make them vulnerable. 

dry conditions following 
fir0 are not favorable. 
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moat inunediate effect of fire is to force wildlife from cover and ex- 
pose it to predntion. Komarek (19(59) hus observed a variety of birds 
and even insects feeding on insects and small raanunals flushed by grass 
fires, j 

Removal of cover by fire can cause several idnger-term effects. 
"Increased competition for the remainder can occur (Keith- and Surrendi, 
1971) with the losers moving on, or taken by pred^itors. Also, if the 
fire removes both under- and overstory vegetatiojn, microclimate will 
be affected. Increased temperature has been considered a factor in 
the decrease of red back vole populations following a clearcut and 



bum (Gashwiler, 1970). Microclimate changes ^'dryness, greate^^ tem- 
perature fluctuations) have also been cited as/ important causes ^of 
decreases in soil fauna (Ahlgren, 1974). Of course, i any microclimate 
changes would have the greatest impact on wildlife that were in some 
way restricted to the area concerned. More mobile forms could seek 
better conditions elsewhere (unless the burned over area was extremely 
extensive) . 

Changes in vegetation on burned areas as, they move toward pre-burn 

1 

conditions can produce cover favorable or unfavorable to wildlife de- 

pending on the species. The Kirtland Warbler, one of the rarest ot^ 

\ 

the wood warblers, requires dense cliinps of young jack pine interspersed 

with many small grassy openings for nesting habitat (Line, 1964). Na- 

Y ' : ' 

turally, such conditions are produced only by fire. The gradual re- 

invasion of post-fire shrubfields by conifers, creates a young conifer 

^and/shrubf ield mosaic very favorable for overwintering elk (Martirika, 
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1974). Conversely, cent Iniunis ^roiuui cover (auch as might bo found in 
younger post-burn sHok) is not ;<"o<ia-iii:^uiXod..gtQUK^ pro- 
vides better hunting cover for prodntors (Gull ion, 1976), » 

The extent and duration of any cover- related effect on wildlife 
depends on fire behavior and goneial environmental conditions* In gen- 
eral the more severe the fire, ihe greater time needed for the site to 
return to pre-fire cover conditions, and the larger the fire (acreage), 
the more extensive (area) the covei changes. General environmental con-^ 
ditions also influence covor-rclai ed effects by affecting plant growth. 
Good plant growth conditions woulj,i ^pood return to pre~fire conditions, 
decreasing the duration of the effects, while poor conditions would do 
the reverse. Because of the inherent variability of these two factors-- 
fire behavior and environmental conditions the impacts discussed above 
Ivill vary. 

Fire effects on wildlife food sources have been noted in three 
areas: (1) kind of food, (2) quanta ity, and (3) quality (Bendell, 1974) • 

Concerning changes in food ir.ourcos by fire, Aldo Leopold (19?*^) 
wrote: "it is a pretty reliable rule of thumb that fire tends to elim- 
inate the plants useful to game forest and tends to encourage plants 
useless to both. Leopold's "rule pf (humb" proved incorrect* Changes 
in kinds of food can bo beneficial t - » some wildlife. For example, shrub- * 
filelds and young conifers following fire in Glacier National Park are 

— ^ — — 1- • ■ 

21 Leopold later cihan^ocl hir vu-.p* i' ? on lire, although Vogel (1967) 
notes that Leopold m\(\ diffiouHy jvei\coming his previous forestry 
\ indoctrination." 

9 
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important winter food sdurces for oik (Martinka, 1974). Rarely, fire; 
results in the appearance of a plant species cJfn which a wildlife spe- 
cies is totally dependent, as in the fire-wild blue lupine-Karner Blue 
butterfly relationship in the pine bush of upstate New York. In general 
though, the degree and direction of Impact (positive or negative) will 
depend on the wildlife species afid the nature of revegetation. 

Fire-induced increases and decreases in food quantity can occur on 
both short and long term basis. Ori a short term basis, ther« is a 

sudden and brief increase m prey for some predators as small mammals 

22 

and insects retreat before the flame front (Komarek, 1969) < Immed'-^ 
lately following a fire, however there is a lack of plant food sources, 
which could mean severe compotiiion if the surviving population exceeds 
'Xhe carrying capacity. « 

The stimulation of plant t^rowth after a fire is well documented 
(Ahlgren and .Uilgren, 1960; Old^ 1969; Wright and Heinselman, 197:^; 
Chrlstensen and Muller, 1976) and means a longer term increase in plant 
food abundance. This increase can be a factor in population increases. 
Ahlgren (1966) attributed incroa.,e- m deer mice populations on revegeta 
ting burned areas to an abundance of seeds and insects. New sprouts can 
also provide new food sources to browsers like deei; moose, and*rabbit. 
I Increases in prey species can provide more food for predators. 

Barrcore et. al. (unpublished) noted that bark beetles, flourishing in 

I 

fire-killed standing timber, benoliion u'^.odpeckers. 
• ^ 

22 ftThis would happen ohly if th«.- bvh.xvi'yr of t he fi fe' allowed (1) suc- 
cessful retreat, and (2) proclitors to approach the flame front. 

! 
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Decreases in longer torra food availability also occur. Scotter 
(1971) thougIiT'"frre^rQiated' roducl iont^ in the stanching c?;op of ground 
and tree lichens, a winter forafce of caribou, reduced the caribou's 
winter range. Vogel (1974) noted a possible reduction in marginal grasg- 
land ^productivity from burning too froquently or during periods of cri- 
tical moisture. Reduced prcjductivity could impact wildlife, particularly 
if extended for several years (Vogel did not discuss possible wildlife 
impacts>. 

Increases. in plant food quality (greater levels of protein and 
mineral nutrient content) do occur, possibly in response to greater 
availability of nutrients, followiTjts: a fire (Bendell, 1974). However, 
Bendell goes on to question the significance of such increases. Based 
on a summary of published data concurn^ng nutrient content of deer foods 
'before and after firo, concluded' ihd changes were "not impressive." He 
also pointed out that the level of nutrients in plants depended On "sea- 
son, soil, weather, nature of fuel and fire, and other factors." Given 
these factors, generalizations concerning wildlife benefits from fire- . 
induced increases in nutrient levois m plants are difficult to make. 

There have been scat^tero^l report.s of firo induced, water-related 
impacts on wildlife. Leopold (1023) repoj-ted a, fish kill in a brook_. 
following a rain in a severely burned over-ivatershed. He speculated 
ashes washed Tntp the brook were responsible. Hakala (1971) also noted 
a fish kill following a large firo an Alaska. A large amount of fire 
retardent dropped both near ihe v\\\,r cr.ncerned and its tributaries on 
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the day prior^^p nnd_ot_tivQ^xlla':LQli--ina^ A>o0n~partlall:y'-reaponaH>l^> 



although Hakala makos no ovort connect ion. Alio possibility remains, 
however, that large scale firos may adversely water wjldlifo via changes 
in water quality.* 

Other effects include: ^ 

I» Increase in stream temperature caused ^by removal of stream- 

<i 

side vegetation (Helvey, el. al.,' 1974), which could affect 
stream wildlife. I mpacl wo uld depend on pre-fire stream 
characteristics, saspect, amount of post-fire sunny weather, etc. 

2. Increase in sedimentation (Anderson, 1974) caused by erosion. 
Amount would depend on factors influencing erosion (seie page 
59). Largo amounts coxild smother fish eggs and some bottom- 
dwelling stream life. 

3. Increase in areas of open water and edge in dense marsh vegeta- 
tion, benefiting some marsh wildlife (Ward, 1968) • 

Water related impacts are also possible on terrestrial wildlife. 
Bendell (1974) observed blue grouse leaving, an area two months ahead 
of normal migration time, despite an apparent abundance of food supply* 
Bendell thoiight a shortage of water brought about by fire-induced chan- 
ges in microcliniate was the cau^e.. The significance of this effect may 
depend on the animal's mobility, precipitation, and the presence or 
absence of surface water. ^ 

In Alaska, if the insulating- 1 lycr of vegetation is thinned or re- 
moved by fire, the permaXlrobl bonettn ])o^5in:> to molt. Ponds can be 
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fosmtedv which may intfmse rhGll*-"5I20 rsy TTiefltliTgr permairost at "their 

edges (Viereck, 1973). The increase in standing water could improve 
or generate habitat for aquatic animals and increase water availability 
for others. 

Water- related impacts on wildlife vary with fire behavior, but it 
appears the fire has to be fairly severe (removing most of the standing 
vegetation and litter and/or duff) , before the effects are felt. 

In additiop to specific on and off-site impacts, the overall effect 
of fire on wildlife needs to be examined, encompassing both burned and 
unburned areas^ The characteristic mosaic of various aged plant com- 
munities (see page 68) can only result in a greater variety of ecologi- 
• \^ * 

cal niches, making possible greater wildlife diversity (in comparison . 
with a forest of continuous coniferous cover ove^ an area of equal size). 

Thus fire becomes an agent in maintaining a higher overall diversity 

23 

than might otherwise occur. Furthermore, changes in richness and 
24 

equitability would constantly be occurring as plant communities changed 



23 Fire is not unique in this respect. Windthrow, disease, insect 
outbreaks, avalanches, and rockslides are all environmental forces 
that can produce the same-, result. 

24 Richness refers to the number of different species in a community,. 
Equitability rofers to the evenne^5s of apportion^nent of individuals 
among those si>ecies. For example, given a community with 10 species: 
a distribution of 91 individuals in one species and one individual 

in the otl^er ;iin^ would be a very low equitability. A distribution 
of ten individuals per species would be a very high equitability. ; 
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over time. Although the^sybtom may seem static to the casual observer, 
vicwod on u longer tonn baHi.s, ii in con Mt ant motion. 



3.3.5 Fire Effects on Water 

Some fire-related impacts on water have already been mentioned — • 

increases in stream temperatures and sp'-Umentation. Another, evapora- 

t 

tion of water from soil surface layers deserves furthex comment. In- 

y 

creased evaporation does not mean an overall increase in soil water de- 

26 ' ^ \ 

ficit. Klock and Ilplvey (1976) found soil water deficits decreased 

the year following a severe wildfire (all above ground vegetation de- 

stroyed). The decrease was attributea to removal of the vegetation, 

drastically cutting losses from ; ransplrat ion. Two pq^ontial impacts 



25 Bondoll (1974) wondered about the nvagnltude of such changes. In 
summarizing breeding bJLrd species and population density data from 
ten before-and-af ter-f ire studies, he did not find "the wholesale 
adjustment one might expect." He felt this reflected that (1) 'fire 
burns unevenly, leaving some prefire habitat, and (2) a tolerance 

of a wide range of environmental conditions by the species concerned. 
He also noted the "problems ii-Jierent ^in the summary (small sample 
size and short periods of count). In addition, the categories Bendell 
used and the studies may have introduced bias. Bird species were 
categorized as grassland and shrub, tree trunk, or tree canopy orien- 
ted, indicating a basic distin tion between tree-oriented and; grass- 
land or shrub oriented species. But three of the studies were in 
shrub (2 in chaparral) or grassland (1) dominated areas. (y.v4n the 
categories, a major shift in sp'ecies would not be- expected. Also, 
in three other studies the tree overstory remained intact, which 
would tend to reduce the loss of tree oriented species. Thus, six 
of the ten s-tudios could have biased the results. 

26 Soil water deficit is the dilforence between maximum soil water re- 
tention of the soil ("field capacity") following a period of maxi- 
mum input (e.g. sno\<qneit) cind iht soil water present at the time of 
measurement. 
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YlDSUllring' fTom ^hls 'decreasi? were- iticntif itjdT (1)- acceleration -of mass - 
soil movement on steep slopes, and (2) incroasea streamflow due to in- 
crease in available underground runoff. TJio latter was documented by 
Heivey et. al. (1976,) in another study in the same area, and by Ander- 
son (1976) elsewhere. The increased streamflow caused channel cutting, 
in affected streams (Heivey et. al. , I'^TS), raising the possibility 
that forest fires that remove all or most standing vegetation in water- 
sheds, may exert consi.derable influence c;* channel development. Again, 
it should be stressed thaC the effects discussed above' are the result 
of severe fires. Anderson (1976) pointed out f ire* s impact\n water 
covers a broad spbCtrum,. ranging from the negl-igibie effects of light 
or spot fires to those* montio'^od above for largor, more severe ones. 

3.3.6 Fire Ef foots on Air ^ * • 

The most obvious, immediate, and probably most important air- related 
impact of fire is the generation of smoke. Possibly smoke inhibition of 
fungi has been mentioned earlier- In extreme cast smoke has decreased 
sunlight and delayed ripening of crops (Udvardy, 1969). For the most 
part, though, impacts from smoke are transitory and probably not signi- 
ficant. 

Tntense firestorms can generate high velocity winds in their in- 
terior and uproot trees (Gorsuch, 1969). However, since the trees are 
already fire-killed, the impact of uprooting would be limited to possible 
increases in soil erosion. 
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Man has only roconlly gained the skills nnci knowj^dge nocossnry . 
to effectively suppress firo, but he has been starting them, for hundreds, 
evjan thousands of years.. In some areas, including the Northeast, In- 
dians use of fire was responsible for turning what was a minor -natural 
environmental factor into a major one. Thompson and Smith (1970) cite 

records of early explorers like Morton, who in 1632 wrote of the Massach- 

*■ * « 

usetts Bay area: 

"The* Salvages nro accustomed, to set fire of the Country 
....to burne it; twize a year, vixe at the Springe,' and 
the, fall of the leafe, - The reason that mooves them to 
doe so, is because it would bo otherwise be ^so overgrowne 
with underweeds, that it would bo all a copice wood, and ^ 
the people would not be able in any wise to passe through 
....this customo of f ireing. . . .mewnes the trees growe here 
and there as in our parks, and makes the Country -very beau- 
tiful and commodious." ^ 

Such obsetj^a^ions by early travelers in Massachusetts, Connecticut, 
^and Rhode Island led Bromley (1935) to conclude " [o]n one subject all 
are in accord and that is the observation that the original forest was, 
in most plabet^^extremely open and park-like, due to the uni:\(ersal fac- 
tor of fire, fostbred by the original inhabitants to facilitate travel- 

\ 

ing and hunting." Thompson and Smith concluded the Indian's use of 
fire was an important factor in maintaining a mosaic of different suc- 
cessional stages which ..n turn was primarily respons'ible for the abun- 
dance of de6r, turkey, quail, anc! heath hen described by early observers. 

THe white man that displaced the indian also affect fire-environ- 
ment relationships, but in a di.frc?*ciit w:ty. The forest was of low Value 
to the settlers who would often fire it t6 help clear land for farming 
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(Davis, 1959). Of greater impact, though, were the logging pra_cti5€ 
in the conifer forests of the east and lake states (and later in the <v 
west). Sometimes loggers v/ould burn off waste, which occasionally led 
to wildfire. More importantly they. left a great deal of slash (logging 
residue) Ijing on the ground. By the late 1800' s, human carelessness 
combined with dry -weather brought a series of unnatuj^lly and extremely 



severe and extensive fires (Davis, 195a). The best know* of these was 
the 1871 Peshtigo fire which claimed 1,280,000 acres and 1,"')6 lives, 
and would have undoubtedly have been better kno\yji but far the fact it 
>^ occurred on the same date as the great Chicago fif'e. Such fires were 
out of step' with the natural conditions and undoubtedly adversely af- 
fected the e^osystehis in .which they occurred. 

These fires had anou or effect. I>jring Hie late 180O's and early 
1900's*the conservat ion movement nr. the United States was taking hold 
in response to the wasteful and destructive practices, of preceding years 
(Udali, 1963). 'The disasterous fires of the era made the destructive 
side of fire readily apparent, in the eyes of resourc^e managers fire 
became an enemy of the fore«?t, and immediate and total suppression of 
all fires regardless of origin became the rule. As technology and train- 
ing imi5roved suppression became more effective, and the lack of distinc- 
tion between man-caused and naturally occurring fires resulted in pre- 
venting fire from filling its natural role. 

This disruption had and is liavmg a number of- impacts. As the 
selet:tive influences* of fire' were' removed, changes in plant community 
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composition and appearance began to occur (Heinselman, 1971, 1973; 

Kilgore 1972). Figure 3-3 is an example of the change occurring in 

Yosemite National Park. The patchwork of different age and development 

stages of plant communities was also affected. In the Selway-Bitterroot 

Wilderness of Idaho, Habeck (1974) observed: 

"Fire exclusion policies during the past one-half century 
have evidently limited the number and assortment of pioneer * 
and early serai stages of forest development. . • • the pristine 
mosaic that characterized much of the Selway-Bitteroot Wilder- ^ 
ness is gradually being lost. percentage of , intermediate and 
old age communities. ... is increasing and^the diversity of life 
forms is being reduced." 

* 

Hiis meant, as had happened earlier in the northeast, a decline in 
habitat quality for many wildlife species (Heinselman,. ^1973; Vogel, 
ir77). Finally, ironically, putting all fires out has actually in- . 
creased the fire hazard. The removal of fire as a selective 4ind de- 
canposition agent meant a build-up of both living and dead fuel. Kilgore 



and Sando (1975) point out fhal the increased number of saplings, partic- 
ularly white fir (see figure 3-3) has, by providing a '"ladder" for fire, 
created the major threat of crown firos in the Sequoia/mixed conifer 
forest where it did not exist before. Habeck (1974) noted the decrease " 
in. plant community mosaic (see above) reducing fuel discontinuity which, 
he concluded, was likely to change the behavior of future fires. I^t 
isn^t hard to imagine how.. Overall, continued all-out suppression may^ 
result in a pattern of extremes — many small (most started by man) and 
few very large fires (Fahnstock, 1974). An indication of this pattern 
can be found in fire records for-^ \ho chaparral .of stjuthem California 
^(sbQ. table 3-4) . / ^ 
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• Jable 3-3' ^ ' ' ' 

Relalibi^hip Between Fire Size and Total 
Acreage' 6umed for the Chaparral, 1910 to 1959 



Year 

1910 
1920 
1930 
1940 
1950 
1959 



Relationship Between Pi're Size 
and Total- A^eage/Bumed 



39% of fires .burned 98'/, of 4,134,000 acreas 
2Ci of firg^s burned 94^ of 342,000 ucrons 
17'/ 'of firps ^burned of 138,000 ncrons 
l3^/» of fires burned of 228,000 acroas 
11^^ of fires burned sd^o of 1Q^,000 acreas 
of fires burned 92^ of 217,000^ acreas ' 



Fortiaiately , the findings of recent research has forced a change 

i 

of e"tnphasis in Ine policy from fire control to fire management in land 

mangfement agencies (Kilgoro, 1976; DcBriiin, 1976)* The use of fire as 

II tool in land nianaKCmpnt has bocomo .icoopted practice. Although it is 

almost impossible for man to avoid affecting fi re-enviromnent relation- 

ships, gJ^ven a more {accurate view of fire's role iix nature, he can miti- 
i % 

gate, then) wherever possible, ^ ^ --^ 

The impact of .fire on man in terms of money and lives is well known 
(•Davis, l!959). Since larger fires usually occur away from populated 

areas, economic losses are usually related to timber and lives to fire 

t 

fighters.; A major exception to this occurs in the chaparral covere£f 
hills of southern California. Brushfires are an inevitable part of the 
ecosystem and extensive suburban devolo^ent ir^ffire hazard areas has 
resulted in periodic largo scale^dcsi ruct lo*n and damage of homes and 
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some loss of/ life (Biswell, 1974), Consequently, brushfires have be- 
come a factor in land use plannin^^^^ Los Angeles xounty ,XSafety Ele- 
ment, Los Angeles County General Plan, 1973)* Additional problems of> 
this i "ture are possible in other areas given the r^pid incitease of 
second home development in forested areas. 

One firo-gonoratod impact that has received increased attention 
recently has been smoke. Vogel (1974) points out that smoke has been 
equated with smog. He ha« added that, if this wer>9 the case, the In- 
dians never would have ma^e it to North America — "They had a choice, 
breath smoky air or freeze," (Vogel, personal communication), Beaufait 
(1972) notes that recent studies of smoke column cpntents reveal only 
carbon dioxide, water, and partitiulates present above background amounts. 
Such studies may 'hnwied Hall (1972) to conclude "....enough is known 
about smoke from woody fuels to indicate that its importance is limited 
almost entirely to visibility obstruction, an offe'ct that can bo mini- 
mi'/.od by proper liming and preparation for burning." Howovor, Boaufait 
acknowledges jj'osMible air quality problems due to the generation of 
particulates. Sandborg and Pickford (^976) add that the generation of 
such pollutants as hydrocarbons, particulates, carbon monoxide, and ^ 
Qxides of nitrogen can vary with amount of fuel consumed, type 6f fuel, 

and the way a fire burns. Finally, Wake (1976), in a panel discussion 

I 

of prescribed burning, took a- position in diametric opposition" to that 
of Hall (see above) describing smoke from slash burnings as a serious 
problejn, not only because of particulates produced a..d decreased visib- 
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ility, but possible synergistijc reactions with. other pollutants, and 
carbon monoxide production.^ He even predicts a demand for a complete 
bun of prescribed burning in tho not too dis'tant future (in Moiitatita) 
duo to Increasing air pollution regardless of the loss of certain types 
ol trees in the process, * * - 

Obviously the problem is a complex one. The impact of smoke from 
prescribed or wildfires will vary with the fire and the environmental 
conditions under which it occurs. . Undoubtedly, more research is needed 
to determine the scope of impacts and possible mitigating measures. It 
seems unlikely, though, that smoke caxx be equated .with smog in terms 
of effects. Furtherm6re, to advocate restricting the use of fire to 
those instances where it is necessary for the protection of life and 
property, a*s advocated by Wake, above, is to ignore the ecolo^gical re- 
alities of tho situation* Regardless of whether man burns slash or 
not, fires will occur and there is nothing, short of complete vegeta- 
tion removal, that man can do aboUt it. 

' 3.5 Siumnary 

AfthcJugh the foregoing has been a limited exploration of fire- 
environment relationships, a number of conclusions can be drawn: 

1. Fire-Environment interactions are complex and systematic. 
A simplified versior is illustrated in figure 3-4. 

2. Where conditions favor periodic occurrence of fire, it is 
an integral pari of tho eci>^y^^tom, not an outside distur- 
bance, and is inevitable. ' # ' 
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Lightning is the primary natural igjnition source'. 














'4. 


A diversity of fuel-, v.eathor?*, or topographic- related envir-^ 








onmental factors result'' in a broad range of ignition pot^n- 




0 ^ 




tials and fire behaviors. 














5. 


Variation of environmonJtal factors over time and/of space 




> 

« 




means possible variation of behavior with a fire as veil as 

0 








between different ^f ires. Consequently fire behavior -is situa- 








tion specJ'fi'C, ^ ' ^ 






6. 


The irapact of fire on the ecosystem depends on fife behavior. 






7. 


Fire affects^ a variety of soil-, vegetative-, wildlife-, water-, 








and air-related environmental factors, Imp2i*cts are greatest 








on th^ soil, vegetative^ and wildlife factors ^nd a majority / 




• 




of impacts flow into or out of the vegetative component of 






<< 


the ecosystem^^ ' 






8. 


Impacts occur botJi as a direct rOsiult of the fire and indirectly. 


- 




* 


generated by other direct or indirect impacts. 


• 




9. 


Possible' impacts on soil include: changes in nutrient levels, 




« 




erosion, removal of surface litter and duf layers, changes 








in surface texture, changes in^ soil moisture (both surface 




ft 




and subsurface), soil temperature changes (usually increases). 








and alteration of pll (increases). 


• 


t 


10. 


Possible impacts on plant communities include: selective/non- 








selective kill and injurf, clianges in composition ^changes 
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can range from select ivo, rosultin^ in maintenance, or whole- - 
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sale; ^resulting in replacement), improvement in environmental 
conditions needed for reproduction (some species), stimulation 
of growth, temporary control of pathogens, Idng term influence 
on evolution througli^ selection, mutation, and genetic drift, 

11. Possible impacts on wlldllfo communities includO: kill or 
injury, changes in food, water, and cover availability, in- 

^creased competition, increase in food quality, increased ex- 
posure tx) elements and predators due to changes in cover, 
^ changes in diversity, 

* 

12. Possible impacts on water bodies^, include: changes in water 
chemist]^, sedimert load, temperature (primarily streams) , 
increase in runoff, increase in stream flow (both anniri^^^d 
peak flows), changes in str.oam channel development. 

13. Possible impacts on air include: • generation of smoke and, 
in severe cases, high speed winds. 

14. Due to the variability of fire behavior, a wide range of im- 
pacts^ are possible, and are therefore situation specific. 

15. Man's historical influence on f ire-onvironmental rela.tionships 

:r 

has been to serve as an additional ignition source, 

16. Man has effectively altered the natural f ire-envirom.nont sys-.^ 
tem through effective fire .suppression. 

17. Fire can bo an important consideration in land management and 
land use planning, 

f' 
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In closing, tfco author would like to again point "out that, although 
the specifics of the relationships discussed are unique to fire, their 
generalized -nature is not. in any given ecosystem (natural ^or man-domin 
at6d), there are a great number of environmental forces at work, b,ot> 
livjng and non-living (including one of the more recent and powerful — 
mar). Like fii'e, each is affected by, »nd in ^turn affects other compo- 
nents of the ecosystem, generating impacts both directly and indirectly 
as they do so, A greater awareness and understanding of this dynamic 
aspect of the environment can help man obtain a greater insight H;o the 
world around him and his relationship to it. 
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Chapter 4 
Dov^lopmont m\c\ Evaluation 



* 4.1 nr»t*nl nnnnri^' 

» ■ 

4,1,1 Introduction and Rati onale 
27 I 

Why use fire as a subjedt for environmental investigations? Fire 
1^ an extremely powerful environmental force but, unlike more coninon 
topics of investiga*tion (trees," forests, water, soil, etc.), is transi- 
tory. Furthermore, the Rey to what it does in the environment^lies in 
the changes it creates -and those t^a\ follow. On the surface these may 
seem to bb disadvantages. One cannot stand around w,aiting for a fire 
to occur and starting one's own is definitely frowned upon. In addi- 
tion, the changes the fire sets in motion may take years — a time^frame 
unavailable for most environmental investigations. Yet -these -pi'obl eras 
' can be tui^ied^ to advantages. The fire , environment system is very 
dynamic. The inability to concentrate the investigation on -^he fire 
i^elf (i.e. the actual event) transfers the focus to things in the en- 
vironment that affect or are affected by tire. Emphasis is placed on 
relationships^ on the "connectedness" between things. Unco^'ering and 
exploring such relationships can help develop the concept bf an-inter- 

o ^ " 

dependent, interrelated environment. Also, in thinking about the chan- 
ges''thac occur after a fire, a loawicr is forced to ejitend his/her per- 
spectives beyond the immediate consequences of the event — something 



• 27 Fire as used' here refers- t« forest, brush, or grassland fires. 
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that,, wittn respect to. the onvironwent, is relatively new even among 
planners and developers. ' 

Add man tp the system and learning potential is expanded. Because 
of fires' destructive/bonef iclal nat^jre. it presents a land TJ'.ArjagGin^^'*' 
policy problem and is a factor to consideOr in .land use. With rsipect 
to the latter, t}io land use decision-making process can ^ be ''explored 
through investigating fires' influence onHt. What are some alterna- 
tive solutions to a firb problem? What tradeoffs 'are involved? What 
interest groups would be affected? How? Which alternatives would each 
interest groupx favor? Why? How do the interest groups relate to one- 

^another, to the decision-making proc'oss? These are a few of the ques- 

• * * i-. 

tions that can be raised. * ' - 

It should be noted hero that this oducc^tion potential is -not unique 

to fire. Other environmental forces (some anthropocontr ically labeled 

"natural disasters") such as floods, windstorms, insect outbreaks, etc., 

have -stnri'ar characteristics (i.e^. transitory, setting chang*es in mo- 

tion) anff so may be similar resources for learning experiences. Even 
»> 

man, through some of his actions, could be put in that category. Cl< 
^/ 

aut logging, farming, even mowing grass are, in some ways, ecological 
simil, r to fire. Fire, however, was choSen for three reasons: (1) the 
subject^s of interest to the author, (2) fire is a ve.ry .dynamic and 
misunderstood force, and (3) the topic was identified in the terms of 
th^ grant under which tlw auth^^r worked. 

- In addition to being a vehicle In get at larger environiiiont al under- 
standings, environmental invest igati ons in-olving fire caifi help lay the 



groundwork for grpatof piibUc acceptance (fland management agency, 
policies concerning firo. The shift in plJil^ophy from fire control 
'(fires will be suppressed at all times) to firo management (options 
range' from lull to no supi^ress^on and includes the use of- fire as a 
management tool) by agencies siich as the U.-S: Park and Forest Services 
carries witji'it potential public relatipns problem^ — problems th&t 
education caa hel'p solve. Stankpy (1976), in studying wilderness user 
attitudes- toward fire suppression', fqund ai strong relationship between 
high test scores on a fire knowledge test -and the acceptance-of state- 
•ments favoring modified suppression policies. Bas^d on his study, 
Starikey recfommended educating and. involving, the public and, gjven the 
diverse nature of the "general public," the use of a diverse package 
of communication programs. These programs would provide a more accur- 
ate basis with which people could evaluate management decisions regard- 
ing fire and increase (hopefully!) chances of public acceptance of na- 

28 - " " 

tural fire zone and c6ntrollod' burning management policies. 

4. .1.2 Previous Fire Related Educational Material *s 
Th-e educational material available regarding fire is mixed. Most 



28 A natural fire zone is a designated area of land whore, for manage- 
ment purposes, natural fires are allowed to ourn themselves out 
(except when ondangerii^ litres or {iroperty) . They are primarily 
usejl in National Parks and Wilderness areas, 

29, Controlled or prescribed burning i.s the use of fire as a tool to 
accomplish a specific purpose in a specific area. In contrast to 
fires of natural origin, controlled burns are set by man. 



or it qoncerns tire bohnviof and is used to prepare land management 

personnel for fire-fighting duties. 'There is a" small but ^^ncreasing 

amount of interpreMvc material concerning fires' role i^i thp^^nviron- 

. " \ 
mont as land manlagemont agencies "sook to corjrcct misconceptions^ of the 

past. Ah example of -^heso' is a booklet, -'The Natural Role-df Firo," 

published jointly by the U.S. Pavk and Forest Services which explains 

' how fire fits* into the ecology of the Rocky Mountain forests and some 

of the problems involved in fire management. More often talks and/or 

audio-visual presentations ,arc integrated into the overall interpre-^ 

tive progixam -in areas where fire effects are actually or* potentially 

• . • * 

visible. ' . * 

There is very little in those' approaclios, though, that actively 

involves the learner in ^vostigatiwg fire-environment-man ^relation- 

ships. Pager and Hoilraan (undated) developed a lesson plan using the 

process approach for investigating the effects of fire on the forest 

.environment. Two of the si-x tasks (activities) however, concern the 

use of fire suppression tools, while one other 'involves fighting a 

simulated f-ire. Only two of the six" tasks actually explore the effects 

of fire on the forest.^ In- Addition, the lesson plan, requiJjes the avail 

abili'ty of a recontly-burned-ovor area — someth-ing the author feels . 

30 

severely limits its applicability. fhese and other problems^haye led 

to the conclusion that it would not provide participants with the poten 

tial learning experience the author considers possible. Sellers (1975) 

0 I 



30 It should be noted that thu lo^son plan was designed for use with 
UCC and teacher/leader workshops. Burned over areas may be mor ^ 
readily available under those conditions. ^ ^ 



(leyolope.^ a program in which hlgli sqjiool ^ biology' students undertook a 
scientific study to- determine if f i;:e was the main influence' on black * • 
oak reproduction and ^survival in Kings Canyon Ntijipnal Park, CaliforjUa-'* * 
The students followed the usual research approach —""literatifre ^review 

experimental" desip, ^ollectiijg data., jLiitQr^preting ^1^, Tand summarizing ' 

.. ' ' • * • ■ 

resuL. and conclusion, which are- then discussed by .the class. Sellers 
. • ' - ' I « * / • * 

jrpported success in meeting objecti\5ps rela-^ir.g tp data analysis and 

. _ ■ ' . . ^ ' ;^ ' ■ 

interpretation; and the copununication^f that^ .througk, discussion and 

\ ' • \* ' 

written reports. Ho also reportp'stud^h't sati-sfagtioirin gathering . 
useful dt\t a. for , the ?ark SJ^rviK:©" aiid student development of "spin-off"'"^ 
independenf^p^ojects-. ^Wiilp the pi-bject provided an effective learning 
experience (based. on;Sellers results) ; s^eral conditions' under which . 
it occurred- limit applicability: . (1) Proximity of aJJaqd management 
ageiicy that has land suitable^^cg^c^j^re research an^ the willingness to \ 
allow high..school students to u^e^it, • (2) ' Pi*esence of an instructor* * 
knowledgeable in both fire ecology and research methods, 'and (3) TThe 
availability of suitable- plant sampling equipment. Also although a 
literatu;.-o review was accomplished by the stifdents. Sellers dO(^ "not 
elaborate as to ^vhether the' discussion involve"U in^the study went beyond 



fires* effect ori vegntaiion. Therefore just how much of 't^e fire — 
environment relationship^ wero explored is unclear. Finally, the U. £ 
Fish and Wildlife Service (-1975) has sponsored the .production of a 



series of environmental ed>ication activities under t^ho, title "We Can 
HelpI". Oi'ie -ox those activities is aii . j nvor?t i gatjon into fire ecology.- 
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Basically it is a discusaiow uf'fixo behavior (through a-diacusaion 

of controlled burning), followed by a comparlsorf of vogetativo' di- 

yers*ty^and patterns pn burned and unbumed plots using a vegetat^---'^^ 

mapping technique described in the activity. Differences in wild-- 

life use are considered in the follow-up discussion. This approach 

has. some of the same limitations as tjiat of SeUers- The djLscussion 

y 

of controlled burning requires a discussion leader versed in that 

aspect oi firejnanagement (the activity suggests rffie staff of a 

» 

wildlife refuge as 'a source). A.byrned-over area is also required 

■ / * #' 

as wel]; as a roughly equivalent (In terms *of vegetation) unburned 

,area for comparison. In addition the activity appears to be wVitten 
i ^ ■ . • ■ . 

foffuse at a U.S. Fish and Wildlife refuge (e.g. in the directions 
fo^ fanning the activity the instructor is directecj to contact the 
refuge manager for information and assistance). However, there is 
nothing in the lesson plan itself "that limits use to a wildlife refuge. 

Educational efforts using fire, then, have been primarily confined 
to preparing resource agency people to fight fires and, to a lesser ex- 
tent, public information/relations material used by land management 
age'^cies. Those attempts that have 'been made 'at active, leamor- 
involving investigations have been localized' and/or limited by sotting 
or material requirements., * 

As mentioned earlier, one of the reasons' for the selection of the 
process approach as the instructional strategy used was a request for 
its use "by the sponsors of this prniecl. More importantly though it 



fits the author's toncopt of an KK procosfl. The use of a questioning/ 
task card strategy allows the learner to take an^ active 'role in the 
loarnlL^j experience, Thia, combined with the managerial role taken by 
the instructor, makes the experience learner-centered , rather than 
teacher-centered* Because the process approach is a way of gett^ing people 
involved in investigating their environment, it is ilot oriented to a 
particular discipline and so can easily assume an interdisciplinary 
ratur^. Finally, as pointed out by Carroll (1975), learners are in- 
volved in problem-solving situations. By utijiizing interpretation-of- 
data/application processes in problem-solving situations, the learning 
potential of the experience can be raised to higher cognitive levels. 

Jf the only goal the author had was to "get across*' infoiin^ ionr 
about fire-environment-man relationships, a book, pamphlet or lecture 
might" suffice. ' The use of an instructional methodology like the 
process approach — which asks th learner to collect and process data 
rather .n haying the data collectpd ^nd digested for them by someone 
else (e.g. the instructor) lifts the potential learning experience 
beyond the facts and figures level. The learner has the opportunity 
to engage in anjf develop cognitive skills necessary for problem-solving 
ability — itself a skill that is invaluable in enabling individuals 
to function more effectively in society. The author is aVare that by 
itself, one set of process-oriented materials, whether .investigating 
'fire or anything else, is not likely to result in the acquisition of 
generalized problc-n-solvinc abilit\ by lea-rners, . Such acquisition is ' 
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a gradual process and many more experiences are needed (e.g. Taba, 

1966 ran her study over an entire school year to provide students with 

plenty of opportuni.ty to -use such skills) . Several individual exper- 

.> i * * 

iencfes can provide Building blocks for a series of experiences from 

which these skills eventually emerge. | 

Fire is not often thought of as an educational resource. Yet 

the way fire influences and is inf luenced^by the environment can pro- 

vide fertile ground for exploring environmental relationships and in- 

sights into the "interconnec^tedness" among elements of the environment. 

Include man, and the learning experience can extend into^land use/ 

management planning §ind decisi.on malting. The use of the process ap*- 

proach allo ws active learner^participation creates tlie potential for 



extending the learning experience beyond the a^iiisition of knowledge 
level, into cognitive thinklfig processes and awareness\ 

. 4.1.3 Development Method 

Although one'' of the major goals of the .process approach workshop 

^pro'jpSSr^snEhe'li)^ approach skills in participants 

so they can apply the skills to learning situations (Reider, unpublished. 

data), no overall systeriatized method is offered within .the workshop to 

31 

c^create such learning experience. The reason for this lack^is not 



3t Ther? is a "Lesson Plan for Developing Environmental Investigations." 

HoweverT^i^is primarily concernea with"use~l)^f the open, focusV^in^ 

terpretive/aiiplication, simimary task card secfuence, construction of 
task cards, use of discussion skills, and the overall format of the 
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clear. Perhaps it is a reflection of the perception of teachers as 
the primary target group fo,r workshops by those in charge of the 're- 
gional workshop programs (Reider, unpublished data). Presumably 
teachers'wouid already possess their own methods, . However, other target 
groups exist. besides teachers (Forest Service and other Federal Agency 
personnel, state and local, resource people, others involved in isE, 
etc.) that cannot be expected to enter the workshop with such knowledge: 
In order to apply the process approach ,to creating a learning exper- 
ience, these participants will have -to develop their own method which, 
in ttfis case is exactly what was done^ 

The framework for the development method used was taken from the 
basic graphical definition pf a systematic approach by Twelker, Urbach, 



and Buck (1972) — "figure 4-1 — and work by Gerlach and Ely (1971). 
The lattei^ identified ten areas in their model o£ an instructional sys- 

tern; - 

< « 

1. specification of objectives 

2. selection of content" 



lesson plan. There are also activities oh writing objectives, 
but they are not included in the lesson plan nor are* they directly 
related to the development process. The closest thing to a sys- 
temized method in the workshop materials the author has seen are 
the following two questions under the heading '^S^ome ideas to ex-' 
plore before planning a learning experience:" 

(a) What is the purpose of the investigation or activity 
I'm planning? 

--(b) How can I structure the learning experience to in- 
sure participation and the development of thinking" 
processes along' with the use of factual data,^etc.? 



Li'- 
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3. assessment of entering behaviors 

4. strategy employed , 

5. organizing the students into groups 

6. allocation of time 

7. allocation of learning spaces (physical space) 

8. selection of appropriate learning resources 

9. evaluation 

10. analysis of feedback 



Elements of these iSi^ere adapted, others added, and fit into the overall 
def ine-develop-evaluate-revise framework resulting in the approach 
depicted graphically in figure/4-2, Gerlach and Ely note tl\at any 

graphic model such as theirs (not shown) is a static representation 

•> 

oi a dynamic process. Although there is a sequence defined, the ele- 

i ^ 

ments within the model used here are interrelated so one step is never 

4* / * 

done in total isolation from i^revious decisions in earlier steps and/or 
anticipa ted factors in lat er steps. Furthermore, tradeoffs may have' 



to be^ma'de between factors. This interplay, feedback, and occasional 
"balancing, act" gives the process its dynamic character; 



Define ■ ■ W Develop ■ i ■ W Evaluate 

f ' f I 

f - ' 



1 ° 



L-.- Revise' 



Figure 4-1 
Generalized Systematic Approach 



(After Twelker, Urbach, and Buch, 
^ ^ 1972) 
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# 1 PROBLEM DEFINITION 
Identify Audience 
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Define Overall Goals/ 
Objectives 



Select/design, 
Strategy 



Determine time frame — 
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H 2 DEVELOPMENT 
Define Objectives 



^Decide on content 
•and Processes 



^Establish information 
flow 



^Develop Activities- 



Identify needed 
materials 



Determine format 
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I 
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I 

-Revise <■ 
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Evaluate 
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Figure 

Instructional Design Method for Development of Lesson Plans 
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4, 1.4 Problem Definition 

In a very broad sense, the problem has been identified eao'lier ~ 
the development ,of learning experiences investigating the role of fire 
in the environment, using' the process approach as the instinctional* 
method. Before actual design of the learning experience was begun, 
however, the problem was further refined in order to build a better 
framework in which to worK. ^ This was done by (1) identifying the 
audience, ^ (2) defining overall goals/objectives, (3) selecting/design- 
ing a strategy, and (4) determining a time frame. 

The audience identified for the investigations were adnlts, pri- 
•mayiiy workshop participants and, to a lesser exteni;, in-service tech- 
nicians. A secondary target of High School students was also identi- 
fied*. Their knowledge concerning fire-environment relationships was 
assumed"-to--be-low-and- their atli.tiide._towarcL fire negative (at best 
neutral). There is little hard data to support either assumption, 

although slightly more^for the latter. Concerning the former, Sfcankey 

1 

(1976) found that fire-ecology knowledge of Selway-Bitterroot Wilder- 
ness users was generally poor regardless" of age, sex, or general edu- 

catiorf level. Wit h rega rd to attitudes, Stankey cites a study by Hendee 

and others (1968) and unpublished data by Lucas. The former *found that 
a vast majority of respondents felt that man-caused wilderness fires 
should be put out (98^), that lightning fires should not be allowed 
to run their course (95^), ^nd that, wilderness b.urns should be re- 
stored as soon as possible (90^^), Lucases data (from wilderness and 
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dispersed recreation area users) show 50^ opposing natural fires in 
wilderness, 16^ seeing them as desirable, and 23^ neutra]. ^10^ not 
sure enough to answer) . ^ Stankey himl^elf found that while a majority 
of wilderness users still favored suppression (62^), .a sizable minority 
did favor letting what* was' characterized as small, safe fires burn 
(3O5&) , while some favored even more modified suppression (8^), While- 
those studios are helpful in getting an idea of attitudes toward firo, 
It should bo kept In miml that tho TospondontS" woro all ~Cj/lth the par- 
tlal expoction of Luca' s 'study) -wilderness users — ^not tho genoral 
public. Yet they ^d^SjLndicate a continuing "total suppression" attitude 
j^n at least one segment or-^^Jje^eneral public. . 

The basis for assuming a neutral or negative attitude among the 
general public also rest^ on the "b^d press" that 'fire receives, Ex- 
posure through t^B rn^tHu has been virtually limited to very large and - 
destructive fires, particularly if they have burned or are thre'atening 
to burn residential areas as in southerh California. Given this, and 
llw " riro-lH-had-btu'uuHo-ll-kf 1 J.H-anlmalH-and-troos" mossago In Iho 
Smokoy *tJio Buur profrram, one could reasonably oxpoct attlludcH lowtml 

fire to be negative. , -- 

ft 

Finally, the audience knowledge of ecological relationships in 
general was assumed to be low. Although this may hot hold true for 
all workshop situations, all participants (the workshop audience is 
usually fairly mixed), or all in-service technicians, to assume other- 

wise raises tho possibility of losing, frustrating, or boring those 

- /*- - — — 
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unfamiliar with the terms and concepts. 

Goals and objectives identify end points where the learner is 

— — 

supposed to end up. Analysis of goals and objectives was done using 
u "pyramiding objoctlvos" method devised by Pipe (1966) for developing: 
programmed learning material. I^romiding objectives lnv9lvos doilnlng 
. an overall g.onoralized goal(s), translating that gcalCs) into a be- 
havioral objective(s) , then successively breaking. ddWn that objec- 
tives(S) into smaller and smaller components until a point is reached at 
whicli the designer feels the learning experience can begin (Pipe de- 
fines this as the point at which one is dealing with skills/knowledge 

the learner can be expected to bring inlbo the learning experience) . 

* 32 * 

At this stage in the development process though, only overall goals 

* were identified. These were: 



(T) dovel op In-the-lreaTnor-an-understanding-and-awazuinass- 



of environment-fire-man relationships which can bo used 
as a basis for evaluating land management decisions in 
which, fire is a factor. 

(2) Increase leamer awareness of the "int'efconnec^tedness" 
of environmental factors. ' - 

(3) Provide the leamer the opportunity to use and develop 
r cognitive process skills.. 

Since the first goal serves as the vehicle to carry out the latter V 
two, < all objectives were defined in the context of the former. The 
overall objectives were defined as follows: , 



32 These goals/objectives reflect the desire expressed by people 
in the Forest^ervice to go beyond the usual fire prevention 
orientation. ( .. 
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Givon participation in the lorvnunK oxporlonco and cmplotion 
of the tasks, on environment in which firo plays a rolo, and- 
the relevant charactoa^isticc of that onvironjnont, the learner 
will be able to: * ' 

(a) Generally predict the likeliltood (hjgh -medium-low)..^ 
and' kind of firo tliat might occur, based on^the^ ^' ^ 
natural enviroiomental conditions. 

(b) Infer the effects of such a firo^ oft the living* and 
non-living p^^rts of the environment.- 

(c) Describe what effects periodic J^ire^ could have on 
land use/management . ^ 

The instructional strategy to bo used has already been outlined 
in chapter two and the rationale behind its use discussed earlier. 

The use of the learning experiences in a workshop situation de- 
fined a time frame of 3-1/2 to 4 hours. Lesson. plans with such bl 
time* frame are. also usable in Youth Conservation Camp (YCC) programs. 
However, a time frame ^)f that length does present ^a problem in a high 
school situation (unless used on~a fTeld trip or~sC^ne~^1:hBr-ironger 



term activity). To help mitigate this problem, activities, where pos-* 
sible, were restricted to under 40 gixnutes. Hopefully the instructor 
could: (1) stretch the invos tipcat ion over a series of separate time 
periods, (2) use an ^.ndiviclual or a series of tasks separately as 
N desired, (3) modify the tasks to muot his needs (time and otherwise), 
and (4) failing the above,* use the material as an idea source to produce 
a learning experience better suited to th^^ instructor's needs. 



lie 
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A. 1, 5 Dbvolopmont 

-Jfy using an adaptation 'of Plpo' ( 1900) "pyramiding objoctlvos" 
33 - V * 

methods - throe dovelopmont operations ^^ro combined Into one*. By 

defining objectives , both content and procusses were at least partially- 
determined/ Putting them in sequence established the flow of inforroa^ " 
34 

tion . The analysis \vas conducted by beginning at tlie overall objec- 

/ ' ' ^ • - • . . 

tlve and working backwards by, asking a series of "if/then*' questions. 

For example: "if the learner ^3 la genoralJv predict fire behavior, 

then he or she must know how the basic environmental^^ factors affect. 

fire. In this way successively narrower components of the learning 

experience were IdentiXied. Figure 4-3 illustrates this process. Spe- 

35 - ' ^ 

cif ic objectives were th.en wri iten based on the components c .fined * 

during the analysis. . ^ ' * / 

Of course, as mentioned before, this procedure ^resulted in a 

winnowing of subject content. Blow-up behavior of fires was not e:c- 

' _ _ ^ ' ^ > 

plored due to its coTnpIexif3r;^ T(7pngraphl^:cd--irif-ar^iencos^oth thaii...___ 



33 Pipe began yith a major overall behavioral objective and, through 

a branching process, broke it do-.vnvinto groups of successively * 
narrower ones. The author found it easier to break down the over- >, 
all objective into narrower components and then write objectives, i 
rather than work with objectives directly.* 

34 The flow of information within a learning experience (as in any 
communlcatix)nl« refers to thf r< lationship between activities/ideas 
and the trans i Mons -i^etwc en th»n». one idea lead smoothly to 
another or is the loarner jerkcti out of one* and thrown 'into another? 

35 See the back of the'losson pl.i^. r , , r^'r.cd or tables 4-1,* -2, -3. 
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Overall Objective . 

Giv^en partic^ipation in the learning experience and 
^completion of the tasks, an environment in which * 
firo plays a role, and the relevant characteristics 
of that' environment, the learner will be able to: 

(ft) Gonorally predict and describe thp^ 3 tkolihood.of 
a firo (high-modi lun-low) and the kind that laight 
occur based on the natural Environmental conditions* 

Cb) Infer the effects of such a fire on the living and 
non-living parts of ^the envirpnment. 

(c) Describe what effects periodic fires could have on 
land use/management. * ' 



estimate influence 
of fuel factors 



recognize 
fuel factors 



Predict Fire Danger 
and Behavior 



relate weather 
conditions to^ 
effects on fire 



L 



identify" 
direct e'ffects 



identify factors 
that influence fuel 



/ 



recognize slope 
influences qn 
fire behavior 



identify 
-indirect effects 



Describe Effects of 
interest group/land 
use relationships can 
ha\fe on land use de- 
cision making 



Docribe effects on 
land, uso/management> 



•Relate interest j/roups 
and land Mse 



identify, interest 
'"groups 



J 



identify 
land uses 



1' inure 1-a 
Lesson Plan Co, /acni i>r'*aKdown 



Infer Effects of Firo 
on Existing Ecosystem 



determine effect on 
biotic community 



estimate effects on 
plant community 



recognize fire rcsis- 
tent characteristics 



estimate indirect 
effects on wildlife 



determine effects on 
non-biotic elements 



determine effects 
on soil 



determine- effects on 
'soil nutrients XOa^ Mg) 



estimate effects 
on wildlife 



T 



estimate direct effects 
on wildlife present 



relate effects on plant 
community to wildlife 



identify ivildlife characteristics 
t,hat might help or hurt survival 



Fi^jre Contimiod. 



slope (elevation, iaspect, relief) were also dropped. Limitations in 
time, matoriais, and difficulty m investigation precluded their use. 
The investigation of fire's effects on soil was limited to nutrients 
(calcium, magnesium) for similar reasons. Undoubtedly such restric- 
tions reflect on the completeness of the learning experience with re- 
gard to content (i.e. factual information. Contant can also refer to 
everything within a learning experience — process, awareness as well 
as facts.). However, acquiring content is not the only goal addressed* 
Awareness and use of thinking processes are also concerns. Furthermore 
a complete grasp of fire ecol6gy is not necessary to explore the re- 
lationships between fire and the environment. ' For. thes^e reasons the"" 
author fools the content limitations are not serious drawbacks. 

A slightly different approach was taken in the analysis of the 
fire land use/management related objectives. The brushlire problem 
in the resl^entially developed hills in Los Angeles county provided 
an excellent example of the way fire can affect people and land use* 
A i*eview of simulation gaming literature (see appendix four) indicated 
that this, particular instructional strategy was ideally suited for ex- 
ploring such dynamic situations. Rather than' looking at it from the 
outside, the learner becomes part of it (albeit in a simplified ver- 
sion) by playing some sort. of role. Involvement can give the learner 
a "feel" for the situation — an understanding that extends beyond the 
cognitive into the motivation and attitudes of people in the real-life 
situation being simulated. This kiml of empathotic understanding may 
account for the ability of- simulation games to develop or change atti- 
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tudos (Boocock, 1968; Bakor, 106K; lavlnRSlou unci Kldclor7 1973). Given 
tho ijbovo, tlio docl^ion wu^ mudo to \iso a .siM^clfic ttct^ivlty hoXoro all 
objectivos for the lesson plan had b*ecn defined. Followirig the develop 
ment of the major activity introductory' and follow-up (Objectives and 
tasH»'*were developed. ^ ^ . " 

Once objective's had been specif ied,< a sequence of tasks and dis- 

• ^ \ • 

cussion questions .were' developed to accomplish them. ^ In the process. 

of doing this, it became apparent that a single lesson plan" 3-1/2 to 7 

4 hours long was not going to be sufficient. Since Xhe overall topic ' 

broke down naturally into three areas:' (A) envirorimerital influences 

on fire, (B) fire*s influence on the environment, and (C) firo*s in- 
36 

fluence on man, , the decision ^uas made to generate a 3-1/2 to 4 hour 
lesson plan for each subtopic. In the case of (A) and (B) , develop- 
ment pi' tasks/discussion questions begail at the 'narrowest comjDpnents * 



— and'^orl^od toward the larger ones. For ^example, .in (A) taslcs/discus- - 
sion questions exploring weather, fuel,*^d slope influojices on f ire ^ 
were developed first, then tasks applying' that infprmation to predict 
fire behavior and likelihood. Part (C) was- an exception, to this pro- 
cedure the simulation game was developed first, after which tasks/dis- 
cussion. questions preceding and following it. were generated* Tables 
4-1, 4-2, and 4-3 indicate for each lesson plan the relationship be- 
tween objectives and tasks/discuss ion questions, plus the flow of the 



36 Man influences fire by aiii'cting fire* bf'havior and increasing 
the number of ignition ^ourc*'^^ Tlusf can bo considered under 
environmontaJ mii.'unces on im . 
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Table 4-1 

ReI«tlonthip Between TAJka/Dlscustf ion Questions and Objectives. 
Lesson Plan A 

Lesson Plan A is an Investigation of fire behavior. It begins 
with Introductory tasks » aoves to explorations of each of the battc 
envlronnontal influences on ^f ire, 'then asks the learner to apply the 
infomation UJicovored and other background information provided; to"* 
make predictions of fire danger and behavior for a particular area. 

Defined Obiectives Koy ' » * * 

1. Dotonnine, through investigation of particular environment, it a 
fire has occurred there recently. " v*. 

2. Identify at least three dlfft^r'Jnt kinds -of fuels. 

3. ^ Evaluate the relatively burnability of an envirowaental fuel (high/ 

low) based on observations of that fuel; and explain the rationale 
behind his evaluut Ion, in his own words; 

4. Identify three things tn the environment tt\jtt can influence fire 
and describe in Their own words, how eacW can affect it. 

>'5. Construct a scale drawing after determining its site In relation 
to the original. 

6. Calculate rate, given tine and aistar':e. 

7. Conorally predict the likel ^t. )d of fire in a given area. 



8. Predict and describe, in his own words the kind of fire that might 
oevolop in a particular area. 



Table 4-l Continued. 



Dl«cug«lon 
Task A 



^'^PO'^ ^ Objectlvqg 

Introductory, give learners None^ ' , 
a chance to relate to where 
they are. y Assuaos they .are 
not familiar with the area. 



Discussion Focus investigation on fire, 
between A 
and B 



Op«n/Focu«/ 
Int«3j;pret»tlon 
Application/ 
Procews SonoMtry Class 



observing 



observing 



open/focus 



Task B Introduce learner to tracer 

fire loaves in envlronaont. 

Discussion Interpret data collected In 
between 3 Task S. Transition 'between 
and C Introductory tasKs anit-fuel 

mv-estlgatlon. * , 



Task C 



Close observation of fuels. 
Gather data for Task D. 



^Discussion Share observations. as group 
between C to Increase group resources 
an^ ^ in preparation for Task 0. 

Task 0 Application of data to 

estlnf.t'* bumability of 

fUdx 

Disc vs^ ion Share observations as group 
between D to i.ncreaat; knowieage oase 
- . .(1,3). Transition to Task 
. H (3,4). 



1.2.3 



observing, 
translating 

r 

relating', 
Infering 



observing, 
translating 

translating 



relating, 
Infering, 
predicting^ 

relating, 
Infering 



focus 



open (0* 
summary (2) 
open/focus 
(3-5) 



focus 



open 



interpretive- 
application 



interpretive- 
'japplication- 



Nui:bers :n parepthesis are th« miobors of the discussion luestlcns concerned. 



1 
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Table 4-1 Continued. 



Dl«ou««lon 
Taak £ 



Discussion 
between E 
-and F 



Task F 



Discussion 
between F 
and G 



Tasks G-J 



Purpoe» 

Generate a llat ot * 
weather factors. 

Pool Individual results 
of Task S and focus .on 
3-4 of then for Task F. 

Establish a relation- 
ship between weather 
and fire. 

Surcnarize weather and 
fire relationship and 
transition to Task G. 



Provide the learner 
with the opportunity 



^ .Objcotivta 
4 



and invostl^te slope* 
fire relationships, » 

Di^cusalon Sharo and cotapdre tcroup 
between J data to draw concht* 
and K <)ona. Summarize «lope- 

fire relationships. In- 
troduce Task K. 



Open/FooiMi/ 
Interpretation- 
Appi loa.tlon/ 
Proceaata SuWBiary Claaa 



obaerving, 
r«callin( 

recall ins^ 



open 



focus 



relating, interpretation- 

mlerlnic, application 
verifying 

relating, aumnary 
mferlng, 
general- 
izing 

observing, focus 

infering, interpretation- 

-predi^ttng — appl-lcat^n 



Obaervlnif, 
inhering, 
'recall 
general- 
ising 



interpretation- 
applioation 
(2,3), auanary 
(4), focua (I, 
2 - Intro, . to 
task K) 



Task K 



Task L 



End 

Discussion 



Gather \Jttt<i for uaa ill 

Task 



* Share .preciictions. Sun- 
laarize what was found 
out during the investi- 
gation and e.ipl6ro appli- 
cations of m in other 
circiOTStances 



4.7.3 



Interpret data and make 1,7,8 
predictions. 



4.7,8 



observing 
translating 



focus 



rela.ting, mterpretation- 
Inferln^, application 
predicting 



relating. 
Infering, 
gene ral- 
Izing 



in t e rp re.t a t xon- 
application 
(2.3), sumnary 
(4) . . 



ERLC 
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Table 4-2 ' ^ 

Rolatlonshlp between Tasks/Dlscusslon Quest! on^ and Objectives, 

Lo88on Plan B 

LfMon Plan B, Fire and the Natural Environment, is an Investi- 
gation of the effects fire has on the natural environment. It begins 
with .introductory tasks, that, if^ the lesson plan. ij done after lesson 
plan A, Can be eliminated. Froa these, it moves to an investigation 
of jftant adaptations that .-can -aake 'a plant species resistant to fire; 
how fire can mold the development of a plant coonunity throOgh these 
adaptations;' explores fires effect on animatls, both directly and in- 
directly; and doses with tasks examining fire-soil relationships, . 
with enphasis on soil fertility^ 

Defined Objectives Key 

1. Detertnine, for a given area, if a fire has occurred recently. 

2. Identify least two plant adaptations to fire and determine 
whether they would help the plant itself to survive or insure 
the next g-?neratlon. 

Infer "the presence or aosenCe <>i tiif^ aa an envtronne iitai— tn- 
f luence froQ the characteristics of the comnon plapts of a 
particular environment. 

4. Identify at l/jaat three ways fire can affect vfildlife. 

5. Predict the susceptabtllty of an aniraal to fire, given its 
characteristics. . ' 

6. Identify at least two non-living parts of the environment and 
describe in his/her g^t. words how fire could affect it. 

7. Use the water test kit to determine the calcium and magnesium 
content of litter and ashes.. 
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Table 4-2. Continuerf^ 



Discussion 
Questions 

Task- A - 



I>iscusslon 
A-B 



Purpose 

Introductory. Give 
learners a change to re- 
late to wheje they are. 
Asauaea th§y ar^ not r, 
laniliar vith area. 

Focus investigation on 
fire. 



Related 
Objectives Processes 

.none observing 
translating 



Open/Focus/ 
Interpretation- 
Application/ 
Sumary 
Structure ' 

open 



observing open^focus 



Task B 



Discussion 



Task C 



Introduce learners to 
possible traces ti-re 
loaves in envlronnont. 

Sunnarize finiilngs. 
Transiyon to task C. 



Introduce learner to 
adaptation and relating 
it to Xiro. 



Discussion Transition to Task D. 
C-D 



N/A 



observing^ 



relating 



translating, 
relating, • 
Infering 

H/A 



' focus 



open (D* 
suronary (2), 
focus (4) 
interpretation- 
application (5) 



focus/ 

interpretation- 
application 

N/A 



Task D Apply ideas to Tosk C 

to actual plant species. 
Relate plant species 
characteristics to fire 
survival ability. 



2,3 



observing, 

relating, 

infering 



Interpretation- 
application 



Discussion 5hare information. Cate- 
D-E gorlze atlaptations as 

contributing toward main- 
tenance (individual sur- 
vival) or repldcoKOnt 
(insuring a new genera- 
tion) 



2,3 



relating, 
infering, 
general- 
izing 



open (I), 
focus/ 

interpretation- 
application 
(2,3), suBUnary 
(4). 



* Numbers In parenti^eses corre^jp^nd to the num^r of the discussion question 
concerned. ^ 



118 



Tasks/ 
•Dlacuaaion 
Queationa 

Taak E 



Disc\|S8ion 



Purpose 



Table 4-2. )Cont'lnutd* 



Reflated 
Objectivea Procesaea 



Apply knbvledge tron 
task C and D to pre- 
dict effect of periodic 

lire on -a pLant--.com- 

mtinity. 

Share predictions. Sum- 
marize plant-fire rela- 
tionships, aijd transi- 
tion to animal-fire re- 
lationships. 



2,3 



observing* 
'rolat ing, 
infering, 
^riKllctJLng 



Open/Focus/ 
Intarpra tat ion- 
Application/ 
SuDury 
Structure 

interpretation- 
application 



2,3)4 relating* open (2) 

generalizing! focus/inter- 
predicting pretation- 
application 

<3) 



Task F Have learner relate 

animal 'Characteristics 
'to ability survive 
fire. 



observing, 
relating 



summary (4) 
focus/ 

interpretation- 
application 



Ditcuaalon 

r-G 



Pool results within 
group . T rans 1 1 1 on 

. -tO-_ta»X^ .0„ i_ , 



relating 



opan (I) 



Taak 0 Relate changes produced 

by fire to needs of 
animals. 



relating, 

inferifig, 
predicting 



interpretation- 
application 



Discussion 
G-H 



Share changes and re- 
late them to animals. 



relating ' 



open ( I) 
Interpretation- 
application 
(3,4) 



Task H Add time perspective to 

changes brought about by 
fire and relate animal 
needs to continued chan- 
ges. 



relating, 
infering, 
predicting 



interpretation- 
appl icatlon 



Discussion Share predictions. Ex- 
H-I plore possible uses of 

fire as a majsagemont 
tool. Summarize fire- 
animal .relationships. 
Transition to Task I. 



4 ^ 



relating, 
infering* 
general- 
izing 



open ( O 
focus/ 

interpretatlon- 
(2,3) 

summary (4) 
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Table 4-2. 



Continued. 



Tasks/ ^ ^ 

Discussion 

Qutstionsy . 

Task I 



Discussion 



Task J 



Purpose 

Introduce leaiTipr to 
observable soil charac- 
teristics. 



Relate fire to soil 
characteristics. In- 
troduce other loss 
easily ol>3crvable soi^> 
characteristics. 

Provide data on 3oil 
Xertility (Ca and Mg) 
for later comparison. 



Related 
Objectives Processes 

6 observing, 
translsting 



6.7 



relating, 
infering 



observing 



Open/Focus/. 
Interpretation* 

Applicati)on/ 

Suntt&ry 

Structure 

open 



dpen (I) 
locus (2) 
interpretatlon- 
applicattion (3) 
open (4) 

focus 



Disctission 
J-K 



Transition to task K. 



infering 



focus 



Task K- 



Discussion 
K»«nd 



Provide data for cod- 
parisot) and discussion. 



Interpret data collected 



All 



observing 



observing, 
relating I 
inferingy 
general- 
izing 



focus 



focus (I) 
interpretation- 
application 

(2,3) 

summary (4,6) 
open (5) 



Tabli 4-3 

ftolatlonfhip B^two«n Taaks/Dlicuiilon Qutttlont and Objtotlvtt, 

LMfon'Plan C 



L6ison plan C, Land Uso, Interest Groupi, and Flro, la an InvMti- 
gatlon exploring Intorost group relationships, both among interest 
groups and vlth land use, using a situation where fiz« Influences land 
use. It begins *tth tasks relating land use and Interest groups, noves 
to a slcjulatlon/gano that puts the participant In the role of an interest 
group Involved In a situation resulting from' the effects of fire on land 
Ajso, and closes after considering what makes community interest groups 
powerful and suanaarlzing the participants findings. 



Defined Objectives Key 

1. Given an aerial photograph (roughly 1:24,000 scale), Identify at 
least throe type*; of land uso. 

2. Define, in their own words, the tena Interest group. 

3. Glv«n a «ltuatjon_whero an actual qr^otentlal^hange In land use 
dxlftn: (a) Identify at least three Interest groups" that" would 
b# af footwd by th* Chang*; (b) analyre the relationships between 

tn* intor»»t gl'oup«~4n(P^the"lar(rTr«4 in tsrra»-of-"«dv«ntaf«»-«nd- 

dlsadvantagei thu land u»e change of fers the Interest groups; and 

(c) (loscrlbo in their oi^n words the impact Interest groups as a 
whole have on land use doclsion-«iaklng. - 

4. Identify throe interest groups in their own community. 

5. Describe two or more factors that make one Interest group more 
influential than anotnor. 



Describe the affect periodic natural fires can have on land use 
m an urban or suburban situation. 



Tablt 4-3. Continutd. 



Tasks/ 

..Discussion 
Questions 



Purpoao 



Objectives Processed 



Optn/Focui/ 
Inttrpritatlon- 
Applicttion/ 
Sundry 

StructuM 



Task A 



Olcusslon 



.Task B 



Dlcuflslon 
B-C 



TAsk C 
and Sim/ 
gajB»^ 



Generate a list of land 
Uflos. 

Introduce idea and gen- 
erate a list ot interest 
groups. " 

Explore relationship 
between land use and 
Interest groups. 

Sh*ro relationship with 
whole group, relate re- 
lationships to land use 
decision-oiaking and in- 
troduce aimulailon/gane. 



Involvu, partlcTpantTTn 
intoro»t group int«r- 

of fire on land uto. 



L observing 
2,3,4 relating 



3.4 



2,3.4 



?73.e^ 



relating 
inhering 



obaervlngi 

relating, 

lnf«rlng 



"aXT 



open 



Xocus 



interpretation- 
application 



Interpretatlon- 

appllcatloni 

(3,4) 

open-focus (i) 



interpretation* 
Applloatlon 



Discussion Explore what happened in 
C-D Simulation/game and re- 

late to real^Ilfo. 



2.3,5,6 all 



all 



Task D Relate. to participant's 

cosscimi ty , mves M gate 
interest ^frotip power, 
provide data for dis- 
cussion. 



4,5 recalling 
relating 



f ocus- 
into rprotatlon 



Discussion Share results of Task D, 
to end " consider xhat makes in- 
terest groups powerful, 
susnaari'ze investigation. 



recalllngi 
inf erlng,. 
general- 
izing 



open (I), 
focus (2) , 
interpretation- 
application 
(3,4) 

sunmary (5) 
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open-f ocus-intorpretivo/application-siimmary stinictiiro. 

Two overall guidelines were followed in dotormining ti.o typo and 
•amount of materials to be used: 

(1) A burned-over area should not be a requiremen'*'; this 
presents a severe restriction in previous material, 

(2) No special equipment should be needed that cannot be con- 
structed from easily obtainable^^ inexpensive materials 

or is readily Available through other sources. This, fox 
example, ruled out the use of fuel moisture stioks in the 
tasks for predicting fire dartger and. behavior. 

Finally, a slide/tape program on fire was produced as a parallel 
project. Although mdcperdenl of the lesson plans, one oi the goals 
in the development of "The Other Side of The Flame" was to 'provide 
background information for instructors who might want to use thfe lesson 
plans. The slide/tape program will bo available through both the Forest 
Service and .ne SUNT College of Environmental Science and Forestry. A 
copy of t'\ script is in appendix three. 

■> 

4. 2 Evaluation .. 

4.2.1 Introduction 

While full scale evaluation ir.volving pre- and post-tesling for 
cognitive and affective changes ^ja^ beyond the scope of the study as 
defined, a preliminary e'valua*^ • '>r of sf^me kind was considered to be 
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useful in identifying problem areas and suggesting improvement , How- 



over, s; limited opportunities for flolci testing ledn^--tTr<r^l"GCtton 

of an alternate method of evaluation. 

- 4, 2; 2 Method ^ ^ ^ ' 

4.2,2>1 Evaluatl^ Methods Chosen 

The method selected was an evaluation of the lesson plans by 
37 

facilitators experienced in using the process approach, A mail 
questionnaire was used .because it of To red an inexpensive way to 
reach the target audience (Berdie and Anderson, 1974) and" allowed the 
respondent to work on the questionnaire intermittently. Of course, 
the uso-of a questionnaire involves the assimiption that respondents 
will give truthful answers (Berdie and Anderson, 1974) — in thii 
case an accurate Tefloction of their opinions, 

.In addition, the simulation game in lesson plan C (LP C) was 
run in an advanced ninth grade biology class at Baldwigsville High 
School, Balc'A^insvillQ, N,Y, Also, parts of LP A, B*, and C were 
"quasV^ field tested with two very smaU groups of volunteer students 
from the same high school. 



37 "Facilitator" is tho ioj-m used to describe instructors in the 
process approach workshops, * 



4>2,2>2 Quostlonnaire Developmont 

Evaluation focused on throo areas: (1) Possible problem aroas 
and uso potential, (2) Adaptability for shortc>nlng of the lesson 
plan by^ deleting tasks and possible individual^ task use out of con- 
text, and (3) Suggestions for Improvement, Each area was represented 
by a separate section on the questionnaire which in turn was^ developed 
using guidelines established by Berdie and Anderson (1974), After 
initial development, the draft version w„as "test used" by Mr. Jim 
Unterwegner, education specialist, U.S. Forest Service, and was re- 
viewed by individuals experienced m questionnaire construction. The " 
questionnaire -was then revised, based on the suggestions of the re- 
viewers and the responses and comments of Mr. Unterwegner, The final 
version. was intended to bo as concise and easy to compiote as possible 
Four typas of questions wore used; "yes or no," multiple choice items 
ranking and open-ended questions.. 

Nine background questions wore used to obtain information con- 
cerning facilitator and othor «t ducational experience, and gather data 
concerning respondent perceptions of fire. 

In Part I of the evaluation questionnaire, questions 1 through 
6 ask the respondent to rato the lesson plan on a scale from one to 
f,ive with respect to potential problem areas defined by the author. 
These were -xslarity of directions, estimated time frame of tasks, 
objectives/lesson plan relationslui^, il<.»v of information, ease of use, 
and materials. * * • 



Question 7 chocks tho use pglcMitial of the lesson plan to the 

-I 

roHpondunt. QuoHtlon H uHks.thc ru.spondiHU to company thu flro JoHHon 

plan with tho oj|tabir«hod field invostlKatlons In who at procoas ap- 

proach workshops which are supposed to be paradigms of the process 

approach. Teachers were asked to rate the lesson plans as educational 

experiences for their students. 

Part II of the questionnaj^rc explored respondent opinions concern- 
■% ' « 

ing adaptability for both shortening and independent^ individual use 

of the tasks. Respondents *were asked to indicate (I) whether they 

thought the lesson plan could be shortened by deleting tasks, if so, 

(2) which tasks thoy would delete, aud (3) rank those tasks as to 

t 

which thoy would doloto firsi, tiocond, tJiird, etc- Respondents wore 
also asked to identify those, tasks, if any, they felt could be used 
out of context as learning experiences. This was a Check on the ^re- 
lative independence of the tasks. ♦ 

Finall/y, Part III was primarxly intended to solicit specific 
suggestions for improvement, preferably on the lesson plan itself. 
It also offered the respondent the opportunity to make any other com- ' 
ments he felt were relevant. 

-- 4,2.2,3 Survey Design and Implementation - ^ 

The target audience for tho survey, as mentioned before, was ox- 
perienced facilitators. Mr. Jefferson Carroll, National Coordinator 
for the Forest Sorv^ice. EF programs, orovidod a list of 32 facilitators. 
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ThoHo puoplo, uUmj^ wl tliMX t'ow (>tlu>j'M wllli which thi> mithor hud pro- 
vious contact (and later nine touchers) maclo up tho-i^amplo population. 

The questionnaire for lesson plans A, B, sind C -wfere' identical in 
content with the exception of the number of tasks listed in Part !!• 
Evaluation questionnaires and corresponding lesson plans were color 
coded to decrease the chances of questionnaire mix-up by respondents 
or author. The final survey paci^ge contained: (1) a cover letter 
briefly describing the project and requesting the respondent's cooper- 
ation, (2) directions for the evaluation survey, (3) a shoet for 
background questions wltli attached map of Forest Service regions, and 
(4) one copy each of lesson plans A, B", and C, with corresponding 
evaluation questionnaires attached. A copy of the survey package can 

* be found in appendix one.. > ' * * 

Initial contact was accj^ni^lished in two ways* Sincq the^nine 

'Regional heads of Forest Service EE programs and two former heads 

were* going to be personally contacted to obtain infoijhation on work^ 

shop program goals and target audience, that opportunity was ta^^en 

« 

to request their help with the evaluation. Two other persons, whom 

<L » 

the axithor had previously met wex'O also contacted personally. Survey 
packaged for the remainder were sfent to Mr, Carroll, who added a • 
cover letter of his own requesting the respondent's help. It was 
hoped this would increase the chances of response by "connecting" 
the request with the Forest Service EE program, and because fir. Carroll 
knew most of the individ^ur>ls p^ rsonaily. Tlio nine teachers were all 
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■ ' ( 

initially contacted by Forest Service perscfnnel (Mr.- Jim Unterwegner 
and Mr. Eornie 'McDonald) . Seven were sent survey packages directly, 
while the other two received them from Forest Service personnel who 
♦ had contacted them. ' ■ r _ 

All facilitator, survey p^fta);os were mailed* by 31 March 77. Re- 
quested return dates, varied, depending on when the individual was con- 
tacted, but the latest was 5^ April 77. , Res 5,0ns e by that date, however 
was extremely low five', and a telephone foilow-up was co.iducted " 
from 25 April to 23 May. The problems . included respbndent workloads 
and. non-arrival of survey packages. By mid June the response had in- 
cr6ased to 19. A second follow-up was mafed'-out June, ISth...^ *1 



August the response had improved to^ 23, and ^he deci-sion was ,jnade to 
*v > 

begin data analysis. One final response arrived in late August, boost- 
ing the total to 24. ■ ^ * 

The same procedure was followed with the teachers; seven respon- 



ses were received. 



1.2.3 Results and Discussion 
> 

4.2.3.1 Introduction 

This section will be concerned with the results of the evaluation 
by both Forest Service personnel and teachers. Tlie three major eval- 
uation areas will be discussed separately lor .each lesson plan, fol- 

f 

lowed by a consideration of possibU relationships between background 
data and sunrey responses. 



4.2.3.2 Survey Results 

4> 2. 3. 2(a) Background Information 

The response rate of the Forest Service (FS) group of respondents 
was 68.5^. Nearly 61^ of these (6^).8) evaluated all three lesson plans. 
Of t'he nine teachers contacted, seven returned surveys (72.6^) and *f ive 
of the .seven completed all three surveys. 

, ^ Although 75% '(:18) of the FS respondents spend 50^ or less of their 
.time in CE/EE activities, 62. (15) rated themselves at the high' end 
(4,5) of-^the facilitator experience scale in background question #7. 
Only one out of 21 rated himself below a 3. Apparently the respon- 
dents regarded themselves as fairly well qualified facilitators, even 
though CE/EE was not a full-time job with most of them. As expected, 
almost all of the respondents had facilitated in a process approach 
workshop (91.?^) and used the technique in other situations (83.4^J. 
A sizable minority — 33^ — had been teachers at one time. This is 

considered a bonus because these people would undoubtedly draw on 

— . — — . , Q 

their teaching as well as facilitating experience wher evaluating the 
lesson plans. Most repondents considered fires as being both frequent 

and a problem in thg county, state, and FS region in which they lived 

i 

(although this trend was much stronger dh the state and regional level 

— » see table 4-4). , 

* . • 

Of the seven teacher respondents, six worked with high school 

students and one with adults. Onl> laux out of the seven had attended 

a process approach workshof . Tnio Aay* a surpfi.se since it was thought 



Table 4-^4 
Respondent's Perception of Fire 

Yes ' No Don^t Know 

$ 



Fires frequent in: 

County? 75^ (60)* 

State? 91.7 (100) 

FS Region? 95.9 (83) 



9 

♦ 25 (40) - 0 (0) 

• 4.2* (0) . 4.2 (0) 

0 (17) * .4.2 (0) 



Fires a Problem in: 

County? ^62.5^40) 37.5 (60) 0 (0) 

State? 87.5 (100) 8.3 (0) 4.2 (0) 

FS Region? 87.5 (85.5)' 8.3 (14.5) 4,2 (0) 



Per cent ages of teachers are given in parenthesis 



that teachers with which FS EE people were in contact would most 
likely have been through such a workshop. Finally, the seven teach- 
ers* perceptions of fire followed- tlie^ame„pat±Gxn^ as the FS_resport- 
dents (table 4-4)\ In addition, five of the seven teachers were 
forestry instructors, possibly biasing the results. For example, 
previous knowledge may mask information deficiencies in the lesson 
plans or result In a higher potential use rating than might otherwise 
occur with reachers involved in other areas. 



4.2.3.2(b) Lesson Plan A 

"~ ' ' ^ 

Section lA, Problem Aroaa 

Data generated by the problem area section of the evaluation sur- 
vey (questions 1-6) is recorded in appendix one and presented graphi- 
cally in figures 4-4 to 4-7. Mean respondent ratings for each ques- 
tior/were used aslin indicator of the magnitude of possible problems, 
A .mean of 5 wou^ld indicate respondents saw no difficulties in the 
problem areA^concern^^^ A mean of 1 would indicate severe problems ' 
and a need for revision. Agreement among respondents was a second " 
dimension of evaluation. This was indicated by the standard devia- 
tion (sd) and "clustering" of responses in- figures 4-4 through 4-7. 
A low standard deviation and tight clustering of responses would in- 
-<=llrCa-to-^hat^-mGSt- -ro^sponde-ti-t^ 

the problem, whereas a relatively high sd and scattered responses 
would reveal a lack of agreement. Of raost concern are response pat- 
terns where the mean is low (1,2) and the agreement is high. Of least 
-concern are questions whose mean i^ high ^4^5X-and^Qn^^lilclt-^ost, xa:-^. 
spondents agree. A. mean of 3 with high agreement is assumed to indi- 
cate adequacy (i.e. no major revisions) but room for improvement. The 
exception to this pattern is question two in which 3 is the. desired 
response rather than 5. 

^ Within the FS respondents, question 3 had both the highest mean 
and lowest sd (sec fi^ird 4-4a), indicating the respondents felt the 
tasks and discussi/>n would nooX the .tu^'^d oh .»ctivc\s. 
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(See Figure 4-4a) 



Agreomont was also high for question 2, indicating most FS re- • 
sppndents thought the stated times were fairly accurate, although 
all responses other t>an ^3 — *'just about right" — were in /the "too 

^ahort" end of the spectrum. In addition, all of the five toachors 
responding rated tho timos as "too short" and two FS and ono teacher 
respondent iftado comments expressing concern over the time frame. If 
anything then, the time for the tasks is underestimated. 

Materials acquisition posed a problem for some respondents. Ques 
tion 6.1 had both tho lowest moan and highest sd of both the FS and - 
teacher respondents. As one FS respondent and two teachers made com- 
ments indicating tho fireboard was a problem in terms of acquisition, 
the main difficulty may lie with it. Possible alternative tasks not 
roquiring the fireboard should'bo oxplored, 

-In-quea^rion-^-p-two f>4rii4^j' -ftAieiy4ri^ns~po-lat4^g-4o-4»at«rl^ilB„woxi)^ 

included — 6.2 regarding the adequacy of the materials required, and 

.6.3 asking respondents to list additional material they would like to 
see. The results for 6.2 are summarized in table 4-5 and indicate a 
grei^t majority^ -of respondents thought the .materials required were ade- 
quate. Of tho comments m response to 6.3, only two were mentioned 
more than once — • safety cautions (^) and a simpler fireboard (2). 
Although safety rfieasuros aro monlionod in the lesson plan, further 
emphasis would nol hurl. The p ^^ibality of simplifying the fireboard 
tasks or using allornalives not requiring the use of a fireboard has 
been mentioned, tho former ix Ioa an<l iho latl(»r above. 



Materials adequate 
instructor*?' 



Materials adequate 
participant? 
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Tabio 4-5 
RoaponsoH Xo Quost ion 6.2 



FS Ros pendents ' Toachors 

yQS no • no opinion yes no no opinion 



LP A 1^ . 1 2 7 0 0 

LP B 19 0 0 4 1 0 

LP C 18 0 1 6 0 0 



LP A 19 0 V 2 5 0 1 

LP B 18 1 0 4 10 

LP C 13 4 1 5 0 1 



Within both respondent groups, the means for the remaining ques- 
tions' — 1.1, l,,2, 4.1, 4.2, and 5 — indicate the lesson plan is\at 
least adequate in these areas. The range of responses though, means 
some 'improvements could be made, particularly in directions for par- 
ticipants (Q 1.1) where 20i of the FS responses were in the 2 category. 
The most complex directions in the lesson plan concern the use of the 
fireboard, so simplifying and/or clari£Mnp directions there would help. 

Finally, in both FS and t^aciV r responses there is a decrease in 
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the moan and increase in the ad from quostlona" 1.1 to 1,2, and from 
4,1 to 4,2, This pattern suggests a greater need for Improvomont in 
student rather than instructor related materials in the areas of direc- 
tions and flow of information. 

Section 2A, Use Potential 

Table 4-6 presents a summary of the responses to the ^^use poten- 
tial" questions (7.1, 7.2). 



Table 4-6 

. Responses to Questions 7.1 and 72. 

FS Respondents Teachers 

yes no _don' t know ye^ no don' t know 

Q 7. la 18 4 - 5 1 

b 19 2 - 7 0 

C 18 2 - 7 0 

d 18 2 - 6 1 

7.2 12 1 7 6 0 0 



Ambiguous wording to part c of question 7. I — the "no use at all" 
alternative — caused interpretation problems. Reactions from some 
respondents indicated that a 'V^ or "no" response could bo either 
positive or negative depending.' on h**^ tlx person interpreted the ques- 

1 1 
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tlon. Therefore data for part e is of little value and not presented. 

, A heavy majority of respondents saw the lesson plan of possible 
vse. Fewer, although still a majority (60^) of the respondents, in- 
^dlcated they would actually use it in the foreseeable future (Q 7.2). 
Of those that responded "no" or "don't know", the single most common 
roason cited (4 times) for respondent doubt was unfavorable job cir- 
cumstances — workload, less contact with CE/EE. Of the six tJther 
reasons given, two involved value judgments (alternatives 7.2c ande, 
checked once each), three reflected difficulties within the lefson 
plan (alternative 7.2a and "not convenient" and "too much equipment" 
listed _under 7.2g "other"), and one, checked twice, 'which could be 
a combination of both (alternative 7.2f). These results suggest 
much of the negative response would have occurred regardless of the • 
quality of the lesson plan per so. • ; 

Figure 4-5 illustrates the "overall rating" data fronf question 
which indicates FS" respondents rated LP A as on pav with presently 
used field investigations' in the workshop program. Since these 
field investigations are presented as examples of the process approach 



in action, this is regarded as a favorable rating. 
Section 3A, Adaptability 

Responses to question 1.1 of Part II (see table 4-8) indicate 
the respondents felt the lesson plans could be adapted for shorter 
time periods. Fewer Uvnmh — 9 — look thctimo to indicate the 
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Table 4^7 

Responses to Adaptability for Shortening Question 

FS Respondents Teachers 

yes no . * yes no 

Adaptability for 
Shortening? 

LP A 16 (9) 5 6 (4) , 1 

LP B 17 (14) 1 4 (2) 0 

LP C 12 (7) 6 '5 (2) 0 



\ 



Table 4-8 
Task Omission Scores, FS Respondents 



Lesson Plan A Lesson Plan B Lesson Plan C 

Task ^ Score Task Score Task Score 

H 37 J 67 D 68 

^ . J 31 K 64 B 45 

Al 97 ^ ^ A " 42 

G) ' A 42 ^ C 25 

E 23 I 25 

B '^2 B 22 

L 17 C : 18 



SI. - i\ - 

I 12 E 9 

K 8 F 6 

F 0 • 



tasks thoy would omit and the order in which these tasks would be 
omitted. The data Konoratod in the second half of this question was 
used to obtain a. score for each task in each lesson plan by multiply- 
ing the number of times a task was selected as first, second, etc. 
choice by a value indicating its rank (9 = first choice, 8 = second 
choice, etc.). For example, if one task was cliosen twice as first . 
to be omitted, its score would be 2 (number ot times chosen) X 9 (rank 
value) or iS. The results are discussed for FS respondents only, as 
teacher response was insufficient to establish a trend. Tasks and 
scores are listed from the highest to lowest iai table 4-8.^ 

Of course, because instructor time constraints and needs vary 
along witl^ opinions as to relative importance of tho tasks, there 
cannot bo a universal "short" version. However, going by respondent 
ratings (FS) , LP A could be reduced to approximately two hours by 
eliminating the top six tasks (H, J, A, G, B, and E) . In doing so, 
objectives 1, 5, and 6 would also be dropped, and the fireboard task 
would also have to bo reworked somewhat. ^ 

Table 4-9 summarizes the response of FS respondents and teachers 
to question 2.1.. It is apparent that a large majority of respondents 
saw tasks within LP A that could be usecj independently. ^Nor was pos- 
sible independent use confined to one or two tasks as nine of eleven 
FS res4)ondents (81. 8<^) checked four or more tasks. Of coufse such 
results do not guarantee jndepondc!it use ability — that depends on 
the instructor, his- ob)octiv(?s, and situation. 



Table 4-9 

Responses to "Uso Out of Context" Question 
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Use Out of 
Context? 



FS Rospondonfs 



no 



LP A 12 (11)^ 1 
LP B 15 (14) I 
LPC 10 (9) 4 



don/ t 
know 



1 
6 

4 



Teachers 



yes 



5 (6) 1 
3 (1) 1 
3 (2) 2 



don't 
know 



0 
0 
0 



*l^mnbers in parentheses are numbers of respondents that also answered 
Part II of this question. 
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Table 4-10 

Responses to *'Use Out v^f Context" Task Rating 
ton 2 of Part II) 



Task 

■ i. ■ 

A 

B 
C 
D 
E 
F 
G 

n 
I 

J 

K 
L 




6(55)* 

8(72) 

7(64) 

4(37) 

5(46) 

5(46) 

3(27) 

3(27) 

2(18) 

2(18) 

4-(37) 

2(18) 



B 



8(57) 
8(57) 
8(57) 
3(21) 
7.(50) 
9(64) 
7(50) 
3(21) 
7(|0) 
5(36) 
5(36) 
5(36) 



9(11)0) 
4(44) 
1(11) 
5(56) 



Avg. 



4.3(3S.8) 



6.4(45.3) 



5(52,8) 



ft times chocked/pcrcenlagt . Total number of respondents completing 
part two were 11, 14, and 9 f'>r LP A, B,-and C respectively. 



141 



Question 1>.2 of Part II was dosiKuud to Idonlify which tasks 
had tho groatost p.otontial Xor .Indl v Idual uso, Tho results (soo 
table 4-10) show no one task receiving an ovenvhelming mandato,^^ 
There did seem to be an agreement as to which tasks had less potential. 
The fireboard related tasks G, H, and J were all checked by relatively 
few respondents. Since these tasks are preparation and follow-up acti- 
vities, the weak response is understandable. Task L, a}||^ checked by. 
relatively few respondents, depends on information gat^iered in pre- - 
vlous tasks, making it less useful. 

Some responses io question 2.2 point to a weakness in question 
construction. Instead of checking Individual tasks as the question 
requested, two respondents grouped two or more tasks int.; smaller 
.units and noted these units could be used out of context. ' It is pos- 
sible then, that some respondents did not check some tasks because 
they felt each task could not be used individually , although they may 
have included the tasks with other t-^sks as groups. 

Since tasks in LP A fall naturally into gr9ups — • investigating 

fuel, weather, and slope influences on fire respectively these 

groups could be used independently. However, because they arc narrower 

in scope — investigating only one aspect of fire behavior — - their 
» - - • 

independent use potential is prob;ibly limited. 



38 Task B was checked 72' of the timo but the same task was checked 
. only 57% of the time m the LP B c-valuation. 
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Section 4A^ Lesson Plan A oummary 

Overall, respondent reaction to LP A was favorable. All mean 
ratings fcr problem area questions were at least in the 3 to 4 range, 
"leaning" toward the high, no problems end of the rating scale. A 
majority of respondents saw the lesson plan as useable and, to a limited 
extent, adaptable to shorter time periods. The lesson plan also com- 
pared favorably to ones now in use in workshops. 

Possible problems were identified in time frame, a^cquisition of 
fireboard materials and, to a lesser extent, clarity of directions 
and information flow for students. 

4.:/.3.2Cc) Lesson Plan B 
... ^ Section IB, Problem Areas 

Some of the response patterns found in LP A are also found in 
LP B responses (figure 4-6, a and b) . The mean and relatively low 
sd in both FS and teacher responses for question 2^ time frame esti- 
mation, suggests an underestimation of completion times as a problem. ^ 
Also the drop in me,an ratings from questions 1.1 to 1.2 and 4.1 to 
4.2 suggest improvements be more concerned with student rather than 
instructor materials. In addition, the FS respondents mean for ques- 
tion 4.2, \indicates the information flow for participants is at least 
adequately clear. However, the bulk of the responses (42. 1^) are in 
the 3 category, so ^ome improvement could bo made. One respondent 
suggested doing the soil invest igal li^n first, then the plant and animal 
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ones. Since fire effects on soil do impact plants (see chapter 3), 
this seoms like a more logical progression and so may improve the in- 
formation flow. 

Within FS rospondonta the moans for quostions 1,1, 1,2, 4,1, 5, 
and 6.1 are relatively -high and reflect the "leaning" of the data 
toward the 4 and 5 categories. Most respondents view LP B as at least 
adequate in these areas. If problems do exist, they would probably 
be in ease of use (Q 5) where 15.8^ of the responses were in the 1 or 
2 category. 

No major problems were indicated in the areas concerned by tea- 
chers. 

As with LP A, a great majority of the respondents felt the ma- 
torialH required by the losaon plan were adequate (soo table 4-5). 

Eight material additions wore suj^gosted in response to question 
6.3, three of which sounded useful* One FS respondent and one teacher 
thought plant and animal cards could serve as examples, with the in- 
structor and/or students making their own using local species. A 
note to the instructor would outline relevant plant or animal char- 
acteristics. Another suggestion was to include reproducable jjopies 
of task cards. Finally, a third suggested a brief printed explanation 
of the role of calcium and magnesium in plant n^atrition, perhaps in- 
cluded on the back of the task cards.. 
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Section 2B, Use Potential and Overall Rating 

Table 4-11 summarizes the responses to the use potential questions 
(7- 1, 7.2) for LP B. 



Table 4-11 
Responses to Question 7.1 and 7.2 
• Lesson Plan B 



FS Respondents. Teachers 

don't " - ^^^''d^'t 

y^s no ^ know yes no \kn^w 

7. la 13 5 - 5 0 

b 18 I - 4 0 

c 18 0 , ^ 4 0 

d 16 0 - ■ 4 0 

7.2 11 17 '3 0 



As with LP A, a heavy majority of respondents saw LP B of possible 
use (7.1) while fewer (57:^) indicated they would actually use it in 
the foreseeable future (Q 7.2). The single most commo. reason cited 
(5 times by FS respondents) for "no** or "don't know" responses was un- 
favorable job circumstances. O.thor reasons given include: no value ' 
to participants (once), prefer present investigations (once), amotmt 
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of cc^tont inhibiting (onco) , hesitate to use "alone" - ' use with 

39 

oth^r invostigations (onco), and don't know enough about fire (twice). 
Again, the most prpminent reason for negative responses had nothing 
^to do with the quality of the lesson plan.; 

. The "overall" rating data from question 8 is regarded as favorable 
for the same reason as given for LP A (see page 136). 

Section 3B, Adaptability 

The results given instable 4-7 indicate respondents felt LP B 

could be adapted for shorter time periojds. 

Based on respondent ratings, a two hour version of LP B could be 

40 

produced by eliminating the top six tasks. Of course, the scope 
of the investigation would bo limited by dropping the soil investiga- 
tion tasks. 

Reducing LP A anM B to about two hours each raises the possibility 
of combining the two into a single 4 hour investigation. Should this 
be tried, ways to save lime would have to bo examined .closely. One 
possibility is to use tasks investigating environmental influences 



39 This was unexpectedly low as greater respondent diff icu y "^temming 
from lack of knowledge was expected. However, since most respon- 
dents vvorked for a land management agency (Forest Servicq), they 
may have acquired knowledge which offset informational deficiencies. 
However, ignorance of f i^re-environment relationships may still prove 
a barrier to more general use outside Forest Service programs. 

40 With the exception o/ task D. Experience with high school students 
suggests C would be a better task to eliminate, task D provides a 
better basis to do task E. 
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on fire (LP A, tasks C, D, F, I, K, 'and L), plant-fire relationships 
(LP B, tasks D and E) , the first of the animal-fire ones (LP B, task 
F) , and use dis(:ussion questions to explore impacts on animals further. 
Whatever adaptations are made, until field trials better establish 
the, time frames for each task, the extent of time saved by eliminating 
tasks can only be approximated. 

Data from question 2. 1 (table 4-9) indicate a potential for in- 
dependent use of tasks out of context. This is not confined to one 
or two tasks as 78.6^ of the respondents checked four or more tasks. 
However, the results from question 2.2 (table 4-10) do not single out 
any task or tasks as having the most potential. It does, however, 
Identify tasks respondents thought had less potential — D (fire adap- 
tations^ in plants) and H (delayed fire impacts on animals). The author 
can offer no explanat.^ ons for the lower ratings. 

Of the throe lesson plans, B is probably the most adaptable to 
grouping (see page 141). The tasks investigating fire affects on 
plants, animals, and soil are actually "mini" investigations connnectod 
by transitional discussion questions and so could be used independently. 
This is roughly the pattern followed by those four respondents that 
suggested grouping tasks. 

Section 4B, Lesson Plan B Summary 

As with LP A, overall respondent reaction to LP B was favorable. 
All mean ratings for problem areas were in the 3 to 4 range, "'leai?ing" 
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the responses to the high, no problem end of the scale. The lesson 
plan was viewed as usable by a majority of respondents, and, in a 
limited extent adaptable shorter time periods. A possible shortened 
version was suggested. The lesson plan also compared favorably with 
presently established ones in use in process approach workshops. 

Possible problem areas wore identified in time frame, information 
low, and to a lesser extent, directions. 

4> 2. 3. 2(a) Lesson Plan C 

Section IC, Problem Areas 

With regard to FS respondents (see figure 4-7a) the means of 
questions concerning clarity of directions (I. I, 1*2) and flow of 
information (4,1, 4,2) indicate problems lie in those areas, > partic- 
ularly concerning participant^ where the means are lower and agree- 
ment higher. The difficulty in directions probably accounts for the 
lower moan rating for the "ease of use" question (5). The stime pat- 
tern was evident in teacher responses (figure 4-7b) , althougll judging 
from the means of questions I. I and 4<l and the distribution of re- 
sponses, they had less trouble with instructor directions and flow of 
information. 

The problem with directions and information flow is also reflec- 
ted in comment on the surveys. One teacher and nine FS respondents 
noted confusion and/or difficulty in following the lesson plan, or 
described it as complr^x. I^isc^i or ihc^r results, ways to improve 
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clarity of directions and infonnarion ilow should bo examined. 

Despite difficulties wTlth directions, th6 means and high agree- 
ment for question 3, accomplishing objectives, indicate both FS respon- 
dents and teachers feM uie activitie^s should accomplish the identified 
objectives. Responses to qu^'Stion 6 . I , material acquisition, indicates 
most respondei is also saw the* material easy to acquire. However, five 
FS respondents commented to the effect that the aerial photos required 
in Task A might pose i^omoA'hat oi a problem to obtain. Alternative 



tasks or questions el mmrit iii^; their use would alleviate this problem. 
Finally, regarding: IS respondents, the mean for question 2 indicates 
a leaning toward the "undorestimation of time" side of the rating scale, 
although the response spn»ad t»vcr the 1 to 5 range. 

Mo.st respondents felt the material required by the lesson plan 
was adequate (see tahl* 'l-ri). Six comments were made with regard to 
additional material-* fur LP f. On** concerned identifying other "issue" 
themes. The format used m the simulation game, as developed by Mehne 
(1973), can be applied t*) a iv i ^-»u*' * v/here a range of alternatives and 
interest cjroups are nvolved — something that should be pointed out 
to the instructor. Two oilier rvsr >i^tJ<^'nts thought printed copies of 
the rules and proc«*duros to th< simuPation game would be a he^lpful 
reference for plavtrs, (»p " iia(h<*r suggested the use of an overhead 
projector. This waii us'*"! ts^.r^r^^ a 1»»st run of the simulation game and 
works w(-ll if nvai'.at)!' . rwui iv, another tnought a highway or forest 
map of the area foiu » • ml additional material for Task A. 
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. Such maps could complement the aerial photographs (or replace them , j. 
if necessary) and help participants bettor identify land uses. 

Section 2C, Use Pott^ ntial^ and Overall Rating 

Table 4-12 summarizes the responses to use potential questions 
7. 1 and 7.2 for LP C. , 

Although most respondents ^thought the lesson plan of possible 
use CQ 7.1), only a minority — 42.1? — of FS respondents answering 
question 7.2 actually thought thov would use it in the foreseeable - -\ 

future. Rea30ns for doubt A-ero scattered (see table 4-13). 



Tahic 4-12 
Uospons»-s to QuostLons 7.1 and 7.2, 
Le sson Plan C 



Hc*spo!Kk*nt s 



Teachers 



y OS 

Q 7. la 14 

b 12 

c 17 

d 17 

7.2 8 



! 

0 
7 



yes no don't know 

2 2 

3 0 
3 0 
3 0 

3 1 1 



Although man}, of v*- iv '.v*- - 'iluo judgments (e.g. 2, 4, 6, 
and 7) and so cani ^.t ^ ■• r<. , , *\ revision, this lesson j^lan-may 
bo more limit^q i. v; * i t.a^ at least within 
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Tabio^ 4-13 

Reasons Givvn hy Uespt^ndtnU s tor "No*' or "Don't Know" 
Responses, to Question 7.2, Lesson Plan 



Reason 



Number .Times 
Given For 



"no" 



Number Times 

Given For 
"donH" know" 



1. Unfavorable Circumstances 

2. Np value to participants/btudonts 

3. Doesn't fit into workshop or 
other program/curriculum 

4. No room for it in ^'orkt>hop 

5. Complicated 

6. Tasks not interesting td 
. students 

^ 7. Other topics more important 

8. Too many handout ^> 

9. Doesn't fit teaching: ^tyio 
10. Have to rewrite bofon- using 



I 
3 



the audience oncompa.^ ^Ki bv t.u survey. However, there may, be other 
factors at work. - .-^ * ' 

Several respond*'?! t s romm* nt«-d on tho similarity between a simu- 
lation game being us<d in thv workshop program (see appendix two)" 
and "a Burning Issue". Actuiliv 1 h( re are some important differences: 
(1) Co|;nmunica^ i <^:i. (V ruriun i cat i <>n in the workshop simulation 
game is primani* in?-a-. > i >. w only time one group has 
contact '.viil. a:-?:.' r r ' ort scntation of group plans 



to the town »council and a briof discussion iioriod oJlowing 
It. "A IJurnlnK liiHU*" rtuniirttM both tntrar 'tuid lntur-K3roup 
communication. accompli sJi Iholr goals, players must com- 

municate effectively within groups as well aS^ between them, 
(2) Role Structure . . Roics m "A Burning Issue'* are more de- 
fined and restrictive. Players work within a value and atti- 
tude framework indicated by interest group goals that may or 
may not coincide with tboir own. Within the workshop simula- 
tion game roles* arc* mow |i:cMu ral ized. Although player groups 
are asked to roslricl their development plans to one land 
use category, within ji y'hey are free to plan according to 
their own value a-^xl at t-n framework. 

" (3) Reality Con^t^-ai nt,s . ' In developing their plans, players 
In the workshop .smuiatu/n game are not restricted by real 
world constraints. .Plans huvc included totally underground, 
foolproof nuclear reactors 1 inanced by non-existent federal 
funds, casino^s, unci "Imh of s m" . In short., in order to ' 
"sell" their p^aiTs, pJaV'T*^ can make up whatever they think 

^ the "town council" '.lii sv-uilow, regardless of its connection 
with realitN (•>f course, d*'p<*ndlng on one's viewpoint, ;this 

could be regard' *1 a. r» il; t.cl). Piayers m "A Burning Issue" 
are restrict* ri t iM* ^ "i i • . v» s already d«/fined for ^^m, which 
have b<" n natt<-rT< ^ ii ' tic reil-life situation. 

Any degree of biriiAa.,»v i . » - *im\ilntion games is super- 
ficial. But if -a in* I' . * • ' t^j'ftt'T de gree of similarity. 
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then they may have preferred the simulation game with which they 
were already familiar and see "A Burning Issue" as of littlo or no 
use,^ » 

Another factor that could have influenced respondent: rating 
of usefulness is their perception of relevancy. Four FS respondents 
and one teacher who responded "no*' made comments to the effect that 
^*A Burning Issue" was of only limited relevance to their local cir- 



cumstances. This may be true for the specifics of the situation ~ 



situation — • a conflict between int^erest CTOups over an issue chat 
affects land use — probably is applicable. In such a case, "A 
Burning Issue ^ could be used as an introduction to an investigation 
of interest group/land use interactions on a local scale. For ex- 



ample, a follow-up could include identification of local interest 
groups (which is done in other LP C activities) and local land use 
or other issues, a prediction of how they would view the issue and 
why, and a field investigation of interest group views (e.g. via 
interview) to check out their predictions. The results of the field 
work might be of interest to local politicians. Falling that, the 
format can be used to investigate other issues. Lack of 100^ spe- 
cific situational relevancy does i\\>i totally restrict use potential. 

Another relevancy related problom, indicated by one teacher's 
comment, is a perceived l^ck of l^^vancv to courses. Because "A 
Burning Issue" is not fore.strv, /ooioj^^y, or ecology, such material 




the impact of fire on residen^tial land use. However, the general 





is of no^ use in a forestry, /.oolo^v, or ecology courso* There are 
several possible replies to this statonieiit: (I) True, (2) Not 
really — it might be desirable to extend the student's learning 
experience beyond forestry, zoology, or ecology once in a while, 
aad (3) Not really but if segroati.on is deemed necessary because 
of time or expertise reasons, an interesting approach might be to 
coordinate the experiences so while students are investigating the / 
forest-related, zoological, or ecological aspects of fire (or any / 
other topic) in one course, they are looking into the impacts of / 
fire on land use planning in another. The lattyr two would provide 
a broader based l,earniiig experience. However, neither of these, 
possibilities were mentioned or suggested to the instructor in LP C, 
In response to question 8 (see figure 4-7), both FS respondents 
and teachers rated LP C lower than the previous two lesson plans. 
The mean for FS responses indicated the lesson plan was thought to 

be slightly less effective than present field investigations', un- 

/ 

doubtedly for the reasons d i.scii.ssed earlier. Agreement, however, 
was lower. Ratings may also have been influenced by the investi- 
gation with which it was compared. None included a simulation game. 
How this affected the ratings is not known. As with FS respondents, 

the mean of the teacher r^itm^^^ was lower and responses spread out, 

i 

f 

Section 3C, Adpafabili^v 

, . , 

f 

T^A^o-thirds of the ^^ r- ina ali of 1 ho teiichers that 
completed r|u<^st i^r. ' ' . ; i - . ^ > -a- M-.sson pjan could bo 



shortened via task omission (sov xablo 4-7). However, it is less 
flexible in this respect because the main activity is approximately 
2 to 2-1/2 hours long. 

Fewer respondents also saw tasks m LP C that could be used 
independently (table 4-9), although of those that did, -and identi- 
fied those tasks via question 1.2, lOO-^ selected task A. This was 
the only task in any of the lesson plans to be selected by over 
65^ of the respondents. • . 

Grouping of tasks into subunits is limited in LP C due to the 
small numbers of tasks involved and the domination of one activity. 
One possibility is to use tasks B, and D as a unit. Although 
the experiential nature of the simulation game is omitted, learners 
would still explore relationships between land use and interest 
groups, and those things that ht-ip make an interest group powerful. 

Section 4C/ Lesson Plan C Summary 

Overall, the ratings for iP C wore lower than for either LP B 
or A. The main pr()blem appear*--'i to be difficulty with clarity of 
directions and flow of informa*wM'. Other poosible problems in- 
clude obtaining aerial photos fnr task A and underestimation of 
completion times. Iso pot^nMal ana overall ratings were undoubtedly 
affected by respondent dJ 1 f :cul * lo.s witJi directions and flow of in- 
formation. Other factors Miter, vi: us- potential may tiave been 
respondents considerni^ *'A bur: ^- ue'' very similar to the present 
workshop simulatior. ^cuno, : ^<iCK oi relevance. 
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Respondents also saw possibilities for shortening the lesson 



plan and use of tasks out oi amlrxx . 

4,2>3>2(e) Suggestions For Improvement 

The responses to part III were primarily specific ideas or 
comments usually noted on lesson plan .copies. No attempt was made 
to analyze this data beyond evaluation and application of specific 
suggestions as they related to specific parts of the lesson plans. 
Some respondents also took the opportunity to make overall comments, 
some of which are presented in table 4-14. 

One of the most negative' ropliesr has not been included in data 
analysis up to this point because' of sketcljy response to only one 
of the three evaluation surveys. However, an accompanying letter 
expressed some s.erious reservations. During a follow-up telephone 
conversation the problem areas identified in the letter were dis- 
cussed further. These included the following: 

(l) Variation m age/grade level of tasks . This could be a 
function of an assumed w knowledge level of fire-environment 
relationships in the audi' nee. Given th^is, the learning ex- 



perience starts out at a lo'ver level and proceeds to higher 
ones resulting in a variation m levels of the tasks. Whether 
or not this is a problem remains to be seen. 
(2) Some tasks may ciiv ^rt i.us l ^ad from intended learning . 
Specifically, th*' r-vi- v..^^* .;ht th,- lack of consideration 
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of past trends estimating fire danger and behavior in LP A 
could lead to erroneous conclusions, and possible reinforco- 
ment of the bas aspects of fire if, while looking for evidence 
of' fire (task B, LP A and B) , all he finds is damage. Since 
predictions based on present conditions indirectly consider 
past trends, the latter of these possibilities is probably 

< 

^ "^ore serious than the former. Carrying through of bad first 
impressions could occur and is something with which further 
field testing should be concerned, 

<3) Assumption of forest, brushland, and j:angeland conditions 
atypical of Ohio (reviewer's state of residence). Although 
the full extent of the review's objections were not clear, 
concern seemed to be centered around the plant cards in LP B 
and the simulation ^amu in LP C, Since creating a set of 
plant cards suitable for all local conditions is impossible, 
some restriction m existing plant cards is unavoidable, A 
better alternative has be* n considered earlier, as has the 
relevancy of the simulai!')n game (see pages 145 and 15C, re- 
spectively) , 

The reviewer also was "skeptical of the efficacy" of the lesson 
plans to develop a recogrution of dh* role of fire in the natural 
environment. Of course, this can only be dolermmed with more in- 
tensive field testln^^ Howcv^'i j \^ po.^>Mble that through these 
learning experienc</.-v - . i;.; ;t ; a {..router insight into fire- 

if; J 

ERIC 



Table 4-14 
Selected Overall Coaunonts 

Log50n Plan A 

"I vould like to try out parts oi this Lesson Plan. I don't know 
much About Xiro, but I know I could ftcilitata the tasks." (FS) 

"six hours would b« needed to do this lesson plan correctly, tins 
not availjible with mcst groups." (FS) 

"Your thqutry method is roally not ny style oi teaching but much of 
the oatoriol is usable and can be easily changed to fit my curriculta 
Xonaat. It will be very useful." (T) 

"This night b^ a good exercise for people going into fire control, 
but the average teacher will find It a little too technical and too 
specifically related to fire behavior." (FS) 

Lesj^on Plan B 

"This IS a dondv unit." (T) 

^"l*m concerned tha*^ you have gone above the average participants 
knowledge ba.se and will cause them to lose Interest." (FS) 

"Really s. neat investVgat ion. " (FS) 

"I have mlxod feelings about the lesson plan . . the idea is jfood 
but I fool further work (through trial and error) is needed." (FS) . 

'A real 'plus' for ih\s lesson is the high interest level provided 
by :nc:udln^ the olant and animal cards, and the imaginative tasks 
to do with thera " (FS^ 

Lesson Plan C 
"Thf game is fantidtic,'* (FS) 

"Appear to b*> far to complicated to use for average students.*' (FS) 

"The simulation app»?ars to get a little complicated, but is very m- 
ter*>sting and — I think — vould be effective-." (FS) 

"In my i>pinlon, the relevance of this lesson plan has limited appli- 
cation — It is hard to role play i situation m Wisconsin that is 
limited try Los -^ngelos jr area m West and Southwest." (FS) 

"ThiS inveviK:»''i<»n is especially interesting.' (FS) 

'This p*ap i> vrrv confusinjj — I do not^ recommend the 

invest: ^an.^rj *vp^ approach f ^r this type problem." (FS) 

This 'jr.i^ T'-a ^ur*> I vould js**, but ^otild like to have a copy 
n c.usc I ^if*'"'. 7\iV'j one r^hese davs." (T) 
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environment-man relationships and so provide the basis for acceptance 
of fire as a management tool. 

4.2.3.2(f) Correlation Results 

A number of correlations were run between selected background 
information items and questions from the evaluation surveys.^ The 
purpose was two fold — check for possible additional evidence use- 
ful in evaluating the lesson plans, and see if the respondent's 
view of fire was reflected in responses re'garding potential or 
actual use of the material. 

A two-tailed test was run, using Kendall's Tau, a rank order' 
correlation method, allowing icientif ication of both direction and 
magnitude of the correlation. An alpha (a) value of .025 initially 
used to obtain an overall significance level of .05.. Those back- 
ground items selected and the survey questions with which they were 
correlated are indicated in table 4-15. The first three background 
items are indicators of experience. Tlie percentage of on-the-job 
time devoted to CL/EE (item a, table 4-L5) sheds some light on over- 
all experience. This is the weakest of the three since prior ex- 
perience may not be reflected in present job position. Also the 
workshop program makes up roughly 50^^^ of the Forest Service overall 
CE/EE program (Carfoll, personal communication), so involvemei\t on 
a lesser scarle is-probahlv limitt.d to the workshop program. Items 
and (c) concern pa>t t^Mohin^': (i.f. in school) and facilitator 
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Table 4-15 

Background Items and Survey Questions Correlated 

, , Part I 

Part l! Use Potential Part II 

Problem Areas (Q's 7.1 a-c, 'Adaptability 

Background Question (Q' s 1-6.1) 7.2, 8) (Q* s I. 1, 1.2) 

a. ^ of Job time 

spent in CE/EE x x x 

(Q 3) 

b. full or part time 

teaching (Q 4) ' ^ ^ ^ 

c. ^elf-ratmg of 

facilitator ex- x x x 

perienQe (Q 7) 

d. Frequency of 
f ire/county 

« 

e. Frequency of 
fire/state 



x*> 



f. Frequency of 
flro/Forost - 
Sorvico Region 

g. Fires a problem/ 
county 



h. Fires a problem/ ' 
state 

i. Fires a problom/ 

Forest Service. x^^ 
Region 



^'Q' s 1.2 and 4* 'J omit tod 
»^^Q 8 omitted 



experience respectively, aUhough the extent of the former is not 

considered, ^ 

Those individual correlations initially significant at th'e 

,025 level are idontified in table 4-16, However, because the 

possibility of obtaining a significant correlation by chance alone'' 

Increases the number of correlations run within a set increases, 

the individual n. level docs not remain at ,025 for the set as a 

whole, but also increases, magnitude of this effect was cal- 

c 

culated using the formula l-d-^) , c = number of tests. This re- 
. suited in an overall a of ,73 for the experience related correlation 
sets (51 tests) and .36 for firei frequency/problem sets (18 tests), 
far above the overall desired ^ of ,025, Through trial and error 
it was found that by adjusting the individual levels to ,0005 
for 51 tests and .001 for 18 tests respectively, an overall a = ;025 
could be attained. At these conservative a levels only five signi- 
ficant — and most reliable — correlations remain (even doubling 
the overall ^ levels to ,05 added only one more — see table 4-16),, 

Based on the assumption that the judgment of more experienced 
people are more accurate, the r<'s\il ts of the ^nost reliable exper- 
ience-related correlations suggest several things. 

First, more experienced evaluators viewed LP B as a whole as, 
having less potential for iif>e as designed, possibly stemming from 
time frame probiem.s. Tins ik su^^^-esii.'d by the negative correlation 
between overall exp<»ru'nce arvi " designed" option (Q7. la) for 
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Table 4-16 

Correlations Significant at an Individual a Lovel of .025 j 

Direction and 

Magnitude of 



9 


#, Question 








Correlation " 


o 
*^ 1 


JO v)i jOD Lime 






2 , Di reel I'ons participant 


• 

+.36505 




spent in CE/EE 


(B), 


'> 

" » 


Time Frame 


+.45896 






(B) , 


7. 


la, Use as designed 


-.59259(1,2) 






(B) , 


8, 


Overall rating 


-.35739 ' 






(C), 


^ > 


Time frame^ ■ 


+ .30286. 






(C), 


7. 


lb, Use parts as designated 


-.55111 






(C), 




2, Would Use 


+.32410 






(C), 


8 


Overall rating 


+ .37673 


7, 


Self-rating of 


(A), 


3 


Objectives 


^ +.54630(1,2) 




facilitator 


(A), 


tz 

^ t 


Ease of use 


+.58179(1,2) 






(C) 
\'^J t 


^ » 




+ . flOO / 0 






(C), 


6. 


1 , Material acquisition 


+.48789 






(C), 


7. 


2, Would use 


4^.63771(1,2) 


8. 


I, Frequency of 


(A), 


7. 


la. Use as designed 


+ .41079 




fire/county 


(A) , 


7. 


lb. Use parts 


+.39736 






(A), 


7. 


Id, Use as idea source 


+.39441 






(B), 


7. 


la, Use as designed 


+ .44615 ' ^ 






(B), 


7. 


lb, Use parts 


•♦•.?944l 






(B), 


7. 


2, Would use 


+.44321 ' 






(C), 


7. 


Ic, modify^ and use 


+ .45374 


8. 


2, Frequency of 


(A), 


7. 


la, Use as designed 


+.32653 




fire/state 


(C) , 


7. 


lb. Use parts 


+ .53452 04)^ 


8. 


3, Frequency of 


(A) , 


7. 


la, Use as designed 


+.54772(3,4) 




fire/Forest 


{b) , 


7 


la, Use as desi.^ned 


+.39108 



Service Region 

1 



1 


- Significant 


at 




.0005 


(corrected 


for 


51 


tests 


to get 


an 


overall 












-7 = .o:>5) 














2 


- Significant 


at 


^( = 


.00 


(corrected 


for 


51 


tests 


to get 


an 


overall 












-7 = .05) 














3 


- Significant 


at 


0 = 


.001 


(corrected 


for 


18 


tests 


to get 


an 


overall 












'/ = .025) 














4 


- Significant 


at 




.003 


(corroctod 


for 


18 


tests 


to get 


an 


overall 



'/ .05) 
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* '41 

LP Bj ana a less reliable positive correlation between time frame 

" (Q 2) ior LP B and overall cxpericnco. 

Second, a need f for clarifying and/or simplifying LP C procedures. 
The positive correlation between the "would use" item (Q 7.2) for 
LP C and facilitator experience* indicated an increasing willingness 

•of more experienced facilitators to iise^LP C. Several things may 
account for this. More experienced people may: (1) see more appli- 
cationr the material, (fo a greater distinction between "A Burning 
IsVua" and the simulation game presently in use, or (3) be better 
able to handle more complex material. Given respondent comments on 
the complexity of LP C, the latter is more likely. This being the 
case, simplifying and clarifying LP C would help less experienced 
people use it. 

Third, the positive correlation between facilitator experience 
and the "achievement of objectives" question for LP A (Q 3) supports 
the favorable ratings this question received (see page 130). 

Finally, only one reliable significant correlation emerged from 
the six, l8 item sets of firo frequency or problem/use potential 
correlations. However, even this one is of questionable value since 
the variation in .the f requency-rc^^ion question consisted of one "don't 
know response vs. 22 "yc^^^' ones. Nor does lack of correlatioxx indi- 



41 Because is <>rli > i i;r. i t i c ; ii an uncorrected, indiviuual 
nt level .02j. 
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cato a Ittck of rolc^vuiicy as otlur oxtormil (o.g. imfavorablo job 
clrciunHiuncoH) uiut luttinuil Tartars (o.^. pvohloms with d I roo'li ons, 
etc.) can influcMico use potonllal rosponsos.^ Given those problems, 
conclus^ions regarding the relationship between use potential and 
the presence of firo as an ecological factor are limited to a pos- 
sible increase in relevancy of LP A and B in local areas where re- 
spondents saw fires as being frequent. Even this relationship is 
not firm since it is basod on f ire-frequency -on-a-county-level/use 
potential correlations that wore not significant at the corrected 
individual a levels. 

4.2,3.3 Simulation Camo KW'l(i lost Hun ^ 

The opportuniT^y arose m late NUirch, 1977, to field tost the 
simulation game in LP C at Baldwinsville High School, Baldwinsville, 
N.^. A teacher, Mrs. Pat Pi'ice, had expressed an interest and was 

willing to volunteer ner unw:itting 9th grade advanced biology class 

\ 

as guinea pigs for a t<\st ruti i\> the author. Several meetings with 
Mrs. Price resulted m the following schedule. 
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1. 3/28 — Home^Aork assignment: Read Introduction, 
Sequence of Events, and Current State of Affairs. 

2, 3/29 — In class: Anhw<-r questions on procedures 
and direct ions. 

^. 3/31 — In clas^ ((i<n!bi<' time period): Form groups, 
hand out package* - ^itb n.* ^sago f onns and other game 
materials, -uvl Ci>i(!;irt ifnnation game. 

4. 4/1 — ^ u ' . ' • . 
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The purpose of the field test v,as four fold; (l) Check clarity of 
directions, (2) Check simulation .^anie procedures, (3) See if the 
simulation game produces the intended interactions among students, 
and (4) Chock student reaction to the simulation ^mo. 

Three souicos wore uyod In tmiluatlng the slmula^jtlon ganjp: 
author observations, student cvaXuatlons (via one J^ftgf^^' questionnaire), 

V 

and student lab write ups. • 

/ 

/ 

Problems with directions were not unexpected. Converting a / 
dynamic system of a simulation game into a static, written descrip- 
tion is iDound to cause interpretation problems* So, despite a pre- 
game quest ion-and-answcr period on directions and procedures, several 
groups still had procedural questions once round one started. In 
fact, the entire mossa^ro sending procedure and a few other basic 
rules had to be <»xplained to oiu* f^roup. Once those questions wore 
taken care of though, ^the rest of round one and the following rounds 
went smoothly. Rcs\)^hvs to the evaluation survey also indicated 
some problems with the written directions. T\s'0 of the thirteen stu- 
dents that filled out questionnaires mentioned clearer explanations 
as one change they would reconunond to'impi'ove tlie simulation ^me. . 
In addition the average overall rating for the directions w^s 3.69 
(1 - very hard to understand, 5 - ver/ easy to understand), a clea^ 
indication that not evt-r/oTT^f oind the written directions totally * 
unders'*andable. , - ^ ' 

Students <v»'r»* al.><> d *< i »t* ih*^ imulation game material 



for reading ease and understandability. The results difficulty 
mean = 3,46, understandability mean = 3.68 ~ suggest the reading 
material was slightly more diffic\ilt to ^ead than to understand- 

The time needed to add up the scores^ between rounds and inform 
the groups was undorostimatod. Consequently, the third round was 
Just barely completod by the end of tho .second cl,ass period • Showing 
the students the final results had to be postponed to the beginning 
of the discussion period, although doing so carried a hi^h student 
interest into the beginning of the discussion period. 

Students saw the length of th^ rounds as a problem. On the 
evaluation survey, six (46.2") stated the time ' res trv^t, on was what 
they liked the least. Sovon (S.-i.D/j identified more time as one 
change they would recommend to improve the simulation game. In the 
lab write-ups five (27.8*') saw the t*ime restriction as a non-realis- 
tic aspect of the Simula! ion game. Since simulation games attempt 
to simulate processes and or situations in short periods of time, 
time compi^ssion is unavoidable and in one sense not realistic (be- 
cause participants do not have the same time resources available to 
them as people in real l\fe situations. However, the requirement 
to make decisions under iMno prus.suro (and resulting incomplete data) 
can be very realistic, and is an intf»gral PQirt of "A Burning Issue." 
For these reasons, time Jimil^ ir^' nocossary in the structure of 

the simulation gamt , althou^Ji at: -xi '.n.sion of those limits could 
o 

help. *• The developer of th»' i >r?ui^ , »r. Paul Mohne, found 45 minute 



periods worked well (Mehno, personal conununi cation) . The author 
feols such an extension would bo most useful in the first round, 
giving participants a longer time to get used to procedures and get 
a "feel" for the simxilntlon gome. Subsequent rounds could be shor- 
tened (e.g". 35 mlnutos for roumi 2 and 25 minutes for round 3), Round 

0 

length is flexible (within about 'a 20 - 50 minute range) and could be 
adjusted to user needs. 

Students*'^lso commented on the method used to disclose policy 
point totals at the end of each round. There are two options in,, 
point total reporting. An overhead projectiod of the influence alio- 
cation score sheet can be used to report scores to the group as a 
whole. Every group knows what every other group did on each policy. 
The other alternative is to give groups only the total score for 
each policy. Players do not know who was doing what until the final 
report at the end of round three. The latter option was used with 
the knowledge that some "cheating" would occur (i.e. one group 
reneging on a promise to support another groups' policy in exchange 
for support of their own) . However, the author apparently under- 
estimated the backstabbing potential of advanced ninth grade biology 
students. Students commented on the amount of "cheating" during the 
follow-up discussion, on the evaluation surveys and, most strongly, 
in the lab write-ups. In tiio latter six stude?its (33.3^) identified 
"cheating" as one of the mam reasons their strategies did not work 
and the amount of "cheating" ^,as not boing realistic (six students 
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also identified "cheating" as a strategy to obtain thkir endsl). It 



is interesting to note thtit the fact -^at "cheating" 



occurred was 



not regarded as unrealistic by the students, only the amount and 
that they were unable to determine which group (s) was (were), wielding 
the knife, ilovealing what groups allocated how many points to which 
policies via the influence allocation scoresheet woulji discourage 
"cheating" in rounds one and two (the game ends afterj rouijd three 
so no reprisals are possible). Some "cheating" is desirable because 
it adds another dimension to the simulation game.- Biit too much, 

judging from student remarks, occurred in this case and could lead 

I 

to frustration and da vert Troin the learning experieii'ce. 

/ I \ 

'The even distribution of allocation points amopg the interest ^ 
groups drew some criticism from students. Three stxidents (16. 7^^) \ 
described it as unrealistic m their lab write-ups. Such' is true — \ 
interest groups rarely have equal influence. In ^'A Burning Issue" 
equal Influence is used for the sake of slmpl if Icl ty . 

j Interactions occurring in the simulation game were close to 
expectations. During the test run, student activity was high and 
fast paced. Intergroup mtoractioas developed quickly and stayed 
at a high level as indicated by the constant flow of messages. In 
$act, the two messengers wh(>se job was delivering messages between 
groups had difficulty meeting the demand for their services. Activity 
was also reflected in student lab vrite-ups. Every student described 
ah active process of negotiation, roiapromi so, etc. (teims varied with 



student). It was also evident In student responses to the ''What 

did you like best about the simulation?" quest ipn on the evaluation 

survey (see b^elow) . 

Student responses to "What happened in your group?" question 

in, the lab write-ups indicated changing intragroup interactions. 

Nine students (50^) described some sort of organizational process, 

42 

either a division of labor or emergence of a group leader. Al- 
though no attempt to do so was made, it would be interesting to com- 
pare group success m organizing with group success in passing po- 
licies they deemed desirable. Such would also be an interesting 
topic for the follow-up discussion. 

Student reactions to the simulation game were mostly positive. 
When asked what they llko best about it, students responded by de- 
scribing essential and action-oriented aspects of the simulation ^ 
game: planning strategy, working together, sending messages, com- * 

petition, bargaining, etc. One student commentedj that "there is 

i 

quite a bit to what seems like a reasonably simple problem." Another 
wrote he had learned "something about running a county." He d.i not 
specify what, A thirds' discoveries were more limited: He learned 
"how greedy some people are*' — presumably referring to some class- 
mates. 

• ,1 

42 On the other hand, ono student described her group as in a state 
of mass coni;is;»^n. 
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Thuro wore othor more nogativo reactions. IVo stiidonts (15, 3"}^) 
doscribod the simulation game experience as puzzling. Another 
found it interesting but wondered "Why do it? What is the purpose?" 
In addition, student interest during the post-game discussion lagged 
behind their interest in the game itself. Three factors could have 
contributed to this. First, the simulation game was "dropped in 
out of the blue" and was not related to their topic of study at 
the time — genetics. Second, the subsequent decision by the. tea*- 
Cher to have them write up a lab report for a grade after she had 
previously told them she would not do either. Three students ex- 
pressed their resentment of this change in tactics. Third, an only 
fair job of discussion dir^ ^ • t^n by the axithor. Bp^^ed on the dis- 
cussion, it Is suggested that during debriefing, student responses ^ 
should be recorded in some way (e.g. blax^kboard, overhead, etc.) 
to emphasize student contributions and serve as a departure point 
for further discussion. 

In summary, the tej?t run went very well. The simulation game 
generated interest and activity, and was liked by the students. 
Several possibi] i t^es for improvement"* were identified. Increasing 
round length, particularly in the first round would give partici- 
pants more time to become acclimated to the simulation game system. 
Reporting what each group did on each policy would help reduce 
"cheating" by i^dentifying offending groups and opening them up for 

reprisals. Written directions and background material need to be 

s 
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examined for opportunitios to improve understandability and reading 
oaso, although,' with Instructor back-up thoy wore adoqunto in this 
case. Finally, post-gamo discussion could ha^e been improved through 
the use of different discussion strategies. CI course, further field 
testing under a variety of conditions is needed to more fully eval- 
uate "A Burning Issue". 

4.2.3.4 Baldwinsvillo High School "Quabi"Field Test Program 

Like the simulation game run, the '^^quasi" field test program 
at Balciwinsvlllo High School was 'conceived after survey development 
and maillnK. Its purpose was three fold: (1) tost clarity of di- ^ 
rections (2) check ability of studonts to handle the material, and 
(3) solicit student suggestions for improvement. A request was 
made to Mr. Coleman, principle^ to bo*al3,owed to solicit volunteers 
from study halls. Ho referred the request to Mrs. Cooper in the 
Gui^iance department who obtained six volunteers. " Since only three 
students wera available durinj; any one period (45 minutes) two 
groupjs of three students each were formed — referred to as group 
A and B. 

After an initia^ organizational meeting, the two groups of stu- , 
dents met with the author for on-e period a w4ek beginnijig on April 
27 and running tlirough the first week in June. With the e-xcoption 
of two later outsjde meetint.cs, meetings were held in a small con- 
ference room m the high school. 
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aomo ways this land ia being used?). Students also had little diffi- ^ 
culty in listing interest groups in response to discussion questions 
between task A and B or in defining the relationships between a new 
land use and the interest groups (task B) . They did find the direc- 
tions for task B confusing. The time estimation for task B might 
also need to be shortened a& writing in jDoth groups had stopped 
after about ten minutes. > . 

The sequence established by task s C, D, -and E of LP B was tried • 
over a three week -period. Although less certain of their responses 
than with task A and B above, the students were, with one exception, 
able to cope with the material. The exception was one non-regents 
program student who stated she was unable to do. task C because she 
didn't know where to start. If a substantial number of students 
have this problem, an alte?Tiative would be to change the order of 
tasks from C, D, E, toD, E, C. Tasks D and E would help provide 
background for C. Another alternative 'would be to eliminate C. 

There were also some minor definition/direction problems noted 
in task C. One student • thought "Hcw it produces seed" (under soed 
habits) was asking for the reproductive cycle of the plant. Nor 
was it initially clear to the students that they were -to make up 
the plant. They suggested this be stressed in the directions. Fi- 
nally, the task directions should spt.'Cif ically ask the learner to 
relate the adaptive features of their plant' species tp fire survi- 
val ability. One student plant design identified several features 

.4 



but did not relate them to fire (although the student did so in the 
subsequent discussion). Interestingly, in group B, two plants were 
designed to allow individual plant survival, while one relied on 
next generation survival. This distinction was made by one student 
during discussion. 

^ All students weye able to complete the table in task I). The 
number of characteristics identified ranged from two to twelve. ^ 
Some were erroneous, but these wt*re eliminated in the discussion" 
following task D. Question four, however — inferring fire type 
and occurrence from plant characteristics — brought blank stares. 
Apparently this question will have to be changed or deleted. Another 
improvement, the students agreed, would be to identify how often the 
natural fires occurred. 

Neither group appeared to have too much difficulty in classify- 
ing the pl^^nts as winners or 1 odors for task E. Group B made two 
errors, classifying big bluestem as a loser and Jack pine as a win- 
ner. Under the circumstances defined (a fire every tv/o^years) the 
situation would have been reversed. Further field testing would be 
needed to detennine if this error occurs consistantly and is a prob- 
lem. In addition the students thought a picture or drawing of a 
fire would help. 

A Change was made in the questj^ons^ following the categorization 
activity. Inst(i;ad-of describing in writing how the community would 
look after 150 years, the students were asked to draw a rough sketcji 
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to help them visualize it. In group A one student stated he could 
not make a sketch because ho couldn't picture what it would look 
like. This problem was solved by having him work with another stu-» 
dent. However, the student's difficulty suggests that this activity 
should not be done alone, but in groups in order to alleviate pos- 
sible learner frustration* In group B one student suggested a "be- 
fore and after" sketch, which was done. ^ Both groups were able to 
predict a community structure that reflected the openness typical 
of areas where fire occurs frequently (see chapter 3), although 
their predictions differed. Group A*s rough sketch showed larger 
trees with a "weedy" understory, a kind of park-like situation.. 
In group B's prediction, large trees wore absent. The community 
was made up of grass, weeds, and low sLrubs. Either prediction 
is plausible, depending on the severity of the initial fire, which 
was not defined. 

Tasks J and K of LP B were tried primarily to test directions^ 
Several problems were noted. Students in both groups were unsure 
of the amount of ashes or litter to use and did not know how to 
refilter the initial filtrate.^ Also students iri~group A had diffi- 
culty in following the directions that came with the .water hardness 
test kit. It may be useful to rewrite directipns. A late start 
with group A prevented discussion of their results, but group B 
was able to relate the increase in calcium and magnesium they found 
to, possible increases in plant growth. 



Tasks G - J of LP A, the f ireboard investigation, were also 

♦ 

tried to check directions. Since most of tne students were unable 
to get another time period off (in fact, group A was unable to meet 
at all) , some changes were made in the task to fit it into a single 
time period. Tasks G and H were eliminated. Following a brief ex- 
planation by the author of how to set up the f ireboard, students 
started with Task I. After some initial uncertainty during which 
the author had to refer the students i;o the directions' several times 
they performed the tasks. Except for a problem in calxsulating rate^ 
the stua3nts appeared to have little problem with the directions. 

Although incomplete and limited by time and group size^ the 
program at Baldwinsville High School did generate some useful in- 
formation about, the tasks tested. On the whole, the material seemed 
to bo within the grasp of the students. Potential exceptions were 
notod in task C and E of LP B and one discussion question (4) fol- 
lowing task D. Specific problems were identified in directions, 
definitions of terms, and background material. Suggestions for im- 
provement were also made by several students. 

It is interesting to note that many, times students* verbal 
responses seemecfl hesitant or tendous in tone. Undoubtedly some of 
this Vas due to student unf amiliarity with the topic and/or prob- 
lems in the material. However, the use of a method that provides 
less direct instructor guidance and places less emphasis on finding 
the correct answer may be another factor. Students used to having 



answers determined for them by some outside authority Vould naturally 
bo hesitant to rely on thoir own, particulary if the "right answer" 
_was^jiot> obvious. Several times during the field tests students 
inquired about the "right .answer" or "what was supposed to happen." 
For example, at the start of task A in LP C (listing land nses from 
an aerial photo) one student' asked "What kinds of uses do you want?" 
Students also seemed temporarily confused by the author's refusal 
to tell them in what position to set up the f ireboard. 

If the educational methods presently used in high schools 
create student and instructor perceptions of s^ducation that make 
the use of the process approach (or any similar method) difficult, 
then a barrier might exist discouraging use. Further reseax'ch 
night. be useful to find out the extent of such a problem, if it 
does exists by determining what percentage of the workshop audience 
is made up of high school teachers, then following up high school, 
workshop participants to get an indication of whether they are 
applying process api^oach methods with their students. 

o 

4 . 3 Summary , \ 
Because fire is a dynamic and transitory force, investigating 
the fire-environment-man system involves looking at relationships 
and extending perspectives. Learners can gain insight into one 
aspect of the "interconnectedness" within environmental systems. 
Greater understanding of fire can also contribute" toward acceptance 



of tho uso of firo as a managoment tool. The use of a leaxTier- 
contored, activity-oriented method like thp process approach creates 
the opportunity for learning on a process as well as knowledge level, 
plus increases in awareness and changes in attitude. The marriage 
of topic and method opens the way for an effective educational ex- 
perience. 

Development of the learning experience was done using a sys- 
tematic approach. The problem was initially defilied s: The de- 
velopment of learning experiences investigating lire-environment-man 
relationships using the process approach as the Instructional method. 
Further refinement led to the identification of an audience, defini- 
tion of overall goals/objectives, selection/design of an instruc- 
tional strategy (in this ~clise already selected)-, and the determinar 
tion of a time frame. The primary-^ audience identified was workshop 
participants (adults) with a secondary focus on high school students. 
Knowledge of fire-environment and general ecological relationships 
was assumed to be low. The overall goals were: 

(1) To develop in the learner an understanding and 
awareness of envirdnment-f ire-man relationships 
which can be used, as a basis for evaluating land 
management decisions in which fire is a factor. 

(2) Increase learner awareness of the "interconnected- 
ness^' of environmental factors. 

(3) Provide the learner the oppoitunity to use and 
develop cognitive process skills. 

This was translated into the following overall objectives: Given • 



participation in tho learning experience -^d completion of the tasks, 
an environraont in which fire plays a role, and the relevant charac-* 
teristics of that environment, the learner will be able^to: (a) 
generally predict and describe, the likelihood of a fire (high, medium, 
low) and tho kind that might occur, based on natural environment con- 
ditions, (b) infer the effects of such a fire on the living and non- 
living parts of the environment, and (c) describe what -effects periodi 
fires could have on land use/management. Finally, since the expe^- 
iences were to be designed with possible use in ;Forest Service work- 
shpps in mind, a 3-1/? - 4 ho\ir time frame was identified. 

Development began with an analysis of objectives using .an 
adaptation of Pipe's (1966) "pyramiding objectives"^ procedure . 
This also helped identify content and processes, cgnd e0tabli0h a 
flow of information. ' Time and complexity constraints necessitated 
limitation of content. A variatlon^-of objectives analys-is-and-acti- ' 
vity development was^used with regard to man-fire relationships. 
The decision to use a particular activity (simulation/game) was 
made very early in objectives analysis. Subsequent objectives and 
activities reflected this decision. During the period of objectives 
analysis and activity development, a single 4-hour time block turned 
out to be inadequate, so the decision was made to produce a three ' 
3-1/2 - 4 hour lesson plans, each examining an aspect of the general 
topic. Development of taskl^/discussion questions began at the nar- 
rowest components in the objectives analysis and built toward the 
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larger ones. Constraints resulting from required materials were 
considered throughout the development process* The main guidelines 
were^to produce investigations that did not require: (I) a burned 
area, and (2) special equipment not readily available through easily 
accessiblp sources, or be constructed from material that is jj^t 
readily obtainable. ^ 

While in decth evaluation was beyond the scope of the^study 
as defined, preliminary evaluation was done Via* survey of 24 ex- 
perienced facilitators. In addition, a smaller number of teachers, 
(7) were surveyed as the opportunity arose, the simulation game 
was test run in a 9th grade advanced biology class, and a selected 
number of tasks were "quasi" field tested with small groups -of high 
school students. The results of the evaluation effort led to the 
following conclusions: 



Problem Areas. 

|. Improvements in XP C should concentrate. on simplifying/ 

clarifying procedures (also increasing reading e^e) 
> for both iijstructor and student. 

2. Any fui/ther field testing should be done with an eye 
j on time requirements. If survey respondent suspicions 
1 of task time underestimation are confirmed, time-saving 
t alternatives will have to be considered. 

\ 'A simplified version of the fireboard and/or alternative 
tasks are not requiring i.ts usQ should be explored. 



4. Directions for participants/students And Instructor 
should be simplified^ . - * p 



5. The t^ossibility of ' additional background materials 
should be explored. n 



B. Use Potential ^>^^ 

6. The potential lor use exists in the Forest Service 
££ program and, to a lesser extent, hig^ school 
situations. 

7. The instructional method used and/or present tife 
frame (3^1/2 - 4 hours) can be a barrier to use in 

^ school situations, 

C. Adaptability 

8. .The lesson plans have a limited adaptability for 

shortening v:i.a task omission. 

9. The potential' exists for use of tasks out of context 
both individually and in groups. The choice of tasks 
depends on the situation and desired objectives* 



In addition to seeking ways to improve the lessorT^Ians, a 
major aim of the preliminary evaluation was to get an indication 
of the lesson plan's educational potential. Were they of possible 
value? The results have indicated that, at least in situiltions 
like process approach workshops where a learner-'centeredi experience 

oriented instructional mothod is usod, those lesson plans could bo* 

\ 

'of Value. ^ 

However, the extent of actual use is less certain. Parts or 
even all of each lesson plan may find occasional use in workshops, 
but they will not displace already established material. The lesson 
plans may also find some use in other Forest Service related activi- 
ties, particularly frr in-service fire-related training. Again the 
extent is unknown. There also seems to be potential for use in 
schools. However, time frame ren^ins a problem, along with factors 



like touching stylo, .student/teacher perception of education, or 
perceived relevance, Biit whatever the case, even If these losmni, 
plans serve only as an idea source, opening up the possibility of 
using fire as an educational resource in the suggested or other 
ways, or applying the. structure and/ or strategy used both in 
le individual ^activities or lesson plans as a whole — to some 
ther aspect" of the environment,, then the author wfll regard this 
effort as a success. 
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APPENDIX ONE 

Evaluation Survey Package 
and"* Summary . of Survey Responses 

Response totals for each option of each are located in the 
space provided for responses to that option, as in the example 
below: 

. Do you feel there are any tasks in this lesson plan 
. that could stand alone as a learning experience? 

\ ' don't 

9 y es 4 n o ' 4 ^know 

Total number of 
"yes" responses 

Wl^ere response options are circled, response totals are 
presented above the options, as in the example below: 

Is it hotter in Detroit than it is in the summer? 

2 ^"6 4-8 

1 2. 3 '^\4 5 

number of never sometimes v;*/ always 

respondents' ' . 

selecting the ^ * s-c".^ 

option 

^ Mean(x) and standard deviation (sd) are also presented for 
questions where applicable,. 

Where original survey questions consist of ^ more than one 
part, $ach part has been re-numbered using a decimal system (e.g. 
4, 4.11, etc.) 
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Cover Letter for Survey Package. 
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We'd like yjMr help, Qicloaed are lesson plans for investigating: 
(A) Ttie environment's affect on fire^ (che impact of weather, lUelSf 
.topography on fire); (b) Fire's affect on the envirownent. (iinpac^ of 
fire on natural community development - plantsi aniiaalSf soil) p and 
(C) land Uset firet and interest groups (impact of fire and ijiterest 
groups on land use decision making). Each lesson plan was^desi^ed tb, 
give participante some insight into a different aspect oT fire and the/ 
environment. They were developed for the Forest; -Service by the SUNY''-:':- 
College of Environmental Science and Forestry- arS' are in the same . ' 
format as the lesson juans in the "Investigating Your Bivironment" k 

The next step ia evaluation. Because you are ari experienced^ 
environmental educator i we are asking yoU| along with twenty-nine" 
of your colleagues, to assess these plans (an evaluation survey is 
attached to the back of each lesson plan and diractions 'attached to 
thia. letter). Because of the limited number of people -reviewinj^ , 
these plans, we would- very imich-like-your-reaction tO-all .three. 
However, we are aware that your time is limited. Therefore, we 
ask you to evaluate them in the following priorit^: 

. Filially, to meet our deadlin^^ we ask you 
return the completed survey(s) by • A stamped and 

addressed envelope is enclosed for your reply. \ . 

If. you would like more information on the lesson plans or the 
project in general,^ please feel, free to contact DQve\ilcider at the 
return address or phone area code 315 473-8761 » . \ 
Thank you very much for your time and effort. 



rely^ours, 



Sincerely 

David L. Hanoelman, Associate Professor 
Ehvironmental Education/Communications 

David :ieidor. Research Assistant 
Environmental Education/Communications 



ebTABllMltO IN 1911 TO ADVANCC tNVIR^)N^^(NrAl S(JllNlC£ AND fORtbTRY TIIKOUCH 
INSTRUCTION • RCStAKdt • VUtt^i' SIRVIC£ 
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^ Each ©valuAtion survey is desipaed to 'get your petction In 
thrpe areas: f^^'^ - - ' 




1. Identification of possible problem areas with the 

lesson plans and estimation of use -potential (^t I). 




2. Adaptability of (a) the lesson plans to shorter time 
lengths, and (b) tasks for individual use out of , context 
(Part II). 

« 3- Suggestions for iinproveraent (Part Hi). 




Vfe suggest you sldm the evaluation survey befbre going through the > ^ 

lesson plan to: get an idea of the information we are looking for% 

In addition, we have inclxxded a list of the main points of evaluation 

for your ease of reference. , ^ 

The survey itself has four types of Questions. In three of 
these, response choices are provided (yes/nq, trtultiple choice, 
and ranking options, 1-5). You need OTly check or circle the choice 
that suits ycu. The ranking questions are desi^i^ to permit & ^ 
range of opinion. For example: " , \ . ■ ' * 




Forest fires 'should be: ' -1 * 2 ' 3 /D 5 ' 's 

always . - ^ ^ allowed to 
suppressed bom themselves 
as quickly , out with no - 
•y as possible suppre^ision action 


( 


In this case, the person* s ansWer, although not agreeing with either ~ 

end scale -option, wa? much closer to thie ♦•no suppression" option than 

*»total suppression". \ ' 

The fourth type of question is open ended, allowing whatever 

response you think is appropriate. ^ » , - ^ 

ft 


- * 

* « 


THAt^KS! ' ' — 




i 

^ . * * * ^ . 




— 




. ' ... .• . ' ' J 



s 



MAIN POINTS OF EVAUJATION 



^Problem Areas and Us© Potential 

-clarity of directions 
-estimated coopl^etion time for tasks ' 
-lesson plan/objectives relaticaiship 
-flow of information for instructor, pfirticipant 
-ease of use 

-materials: «asy to get? adequate? 
-use potential -for you: why/way not 



^Adaptability 



-shorter time lengths l^y omitting; various tasks? 
which ones? . . ' ^ 

-individual task use? which ones? 



♦Suggeetions for improvement 
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• BACKCaOUNO INFORMATION 
1. Name* ' 



2. What gi*tdo or «g« bracket of students dc jou work vdth? 



3. What kiiid of .teaching strategies or methods do you employ with your students? , . 
(for exafi^ple: lecture/discussion, Individualiaykl learning, inquiry or discovery 
experiences! <ttc.« j)lease ndte or list in order from most common to least conmon) 



Have you .ever attended a Forest Service '^Process Approach to £hvironmental 
Education workshop"? 



yes n o 



5. Are for^estfo brush, and/or grass fires frequent: 



in the county where you live? o yes no don^t know 

^ in the state where you live? yes no don't know 

. in the Forest Service region in which • . 

you live (see ajit ached map)? ye^ no don't know 

6, In your opinion, are forest, brush, and/or grass fires a problem: ^ - 

in the county where you live? ^ ^yes no donH know 

in the state where you live? ' yes no donH know 
in the Forest Serv^-ce region in 

you live (see attached map)? yes no donH know 



^ Your name -rfill only be used for administrative purposes in connection with the survey. 



i 



21..; 
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A LESSON PLAN FOR INVESTIGATING 
THE ENVIRONMENT'S AFFECT "ftN FIRE (FtRK BEHAVIOR) 



louK houK6 we^oAe going to make. •6omc ob^tKvaXionA and totttct 4ome daXa 
about things that initutnct in fht natuAat enu^^nmeitt* TTten *mJUL 
a&e tht ob6tK\Mtion^ we made and mofee ^ome IniiAtnczA abowt fcow thUt -tfUn^A 
' inilutnct iiKt and do a tUttt ii^t pKtdictLng.** Vob^ oat Ta&k A. Worklns 
aloi>«» cake about fiva talnuCea and do'^Taak A* 



TASK A ^ ' . . 

^Dcacribe^e-cnvlronnenc you are in and how you feel about Ic. 



DISCUSSION 



1. What are some envlronnental forces that might have produced changes in 
this environment? <i 

> A 

f 

2. What are some things we could look for that night tell us there has 
been a fire sonetine in the past here? 

3* In^tAuctoK'* B^eik tht gnoup iMo paiM and do Ta&k B* About' 10 - 15 
minutt^. 



TASK B 

Work in pairs. 



Fire Fi^d 



Look for signs that might Indicate thera has been a fire in this anviron- 
sent. Use the table below as a guide: 



Browning Blackening 
(Scotch) (Char) 



Injury Bars Soil 

Ash or Kill Rcgrowth Erosion ' o£ti<T^ 



^Grass 

Bushes 

Trees ^ 
trunks 
leaves/ 
needles _ 

Litter*^" 

Soil 

Rocks 

Streams 

Wildlife 
(inc. 
Insects) 

Other 
(list) 



What other possible signs did you see? < ^ 

*Dead and dying stuff on the ground - (leaves » twig^, branches » etc.) 




<» 
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DISCUSS laN • " * . 

1.. "^What did you find? 

2* Based on the Infortuicion you have collected to far, ^what conclutiona can 
^you make about fire in thia environment? ' - . ^ 

3. In what ways did (could) the environment «ffe<ft the (a) flra? 

A. What are some things that would cause one fire to be different from 
.another? • ^ 

JnAtAjuctoK: Tfce/te taiU pfvobabty 6e d'loAgt voAlzJbj oi things mjuxtiontd^ 
• buZ tUzy all should loll undtK tht mjoK catzgorUt^ oi uttaXhtK, topo 
gfiaphy, ok iu^L H one oi c/ie^e iactoAA ^ namd a& a AeApon^e, 
encouxagt tht pvi&on to dtilnt ki& fte/^ponAt iimthfLK, ¥oK zxamplz, l£ 
6onKom 6aij6 %zathzA" oik kim/htK tc ttaboHotz a tUtJU and took ioK 
things likt MUn, humidity, *ttnpzKatuM., etc. CorvUnut loticUing 
/ic&pOrwcA until iuU htlatzd iactonj^ fiave been Indiadtd in tht tut, 
thtn <ocuA in on that, 

S« Some of the things we mentioned had to do with what was available to he* 
fenmed. What are some things' in the (natural) environment that will 
buw? InAtAixcJtoKi tUe.-t^ie mnd "natu/ial" H tht modulz is not bting 
done in a ntttu/ail enut^tonmcnt* 

6. JnAt^cloM Vi\jidt the. gnoup into ArnaH gfioups oi tm*0K ^Mee and do 
Ta&k C. 10 - IS mcnuteA. ' 



TASK C Observing Fuels ^ 

Work In small groups (2-3) 

Fuel is anything that could bum* ^ 

Pick an environment and" investigate three different kinds of fuel. Thinx 
about how It smells, feels, looks, etc. Recijird^ur observations below: 

Fuel 1. Fuel 2 Fuel 3 

Smell 

Feel 

Appearance 
Other 

Observations 



Put a small sample of each fuel in a plastic'bag (1/2 to 1/3 bcufnl per 
fuel). NOTE: If you looked at a fuel that is too big to fit in'a bag, use 
the Index card in the bag and draw a quick aketch of the fuel you are in* 
vestlgating, along with your observations of it. 

What other fuels did you see? 



tt 



ERIC 



nisoissiON 



What were some qf the things you noticed about your fuels? ^ 

lUSmnCTOR: iUt on a loAQt 6hzU o/( pope/t OX btcLckboa/vd. can 

aJUo be accepted vtnbaJUu* ^ ,r - ^ 
^ / / r r ( ^ ^ 

Uiing the ob'serv«tit>n»--vou-iia de in Task C, do Task p, V.INSTWiCT(?R: 
-the- pa^t4ccpa)t-t4 beg-cn tht toudk, gtve tKvrrtkzyit>tfA)viU . 
**If this information helps you to do Task D, use it.jj^ <f 



heat 





fuel 



A& tht^ poAXicipan^ OAji -doinq Tafife V, pKtpoAz a cfiatC wcth a mag^c moAfceA 
UJkz b*ttav lofL you can pKzpoAz it ahtad &i tim): 





Mzdiwn Bu/ufiZA. 


' HoAd BuAnVt 




* 





TASK D 

Work it^snall groups (2*^*4). 



heat 



fuel 



Using the observation^ made in Task C and any other you can make about your 
fuels, classify them an et'sy burners (fuels you could sti^rt witH-« couple, of 
matches and would ''bum easily) / medium burners (fuels that would be harder to 
start and don*t burn so readily), and hard burners (fuels difficult to start 
and keep burning) . * \ ' ~ ^ 



Fuel I is a 



burner because 









Fuel 


2 la a 








Fuel 


3 is a 


burner because 







What were some of the things you noticed about the fuels that lielped ycM - 
make your decision? 
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DISCUSSION 



I. INSrmCTOR; Whzn tht Qfioup^ OAz aboiU ^inlih^d, p<U4 oat ma^lUng tapt and 
ttU thz paAtidpantA to pbU eac/i oi thtUi bagged ^ue^A undtK the 
appftopKiaXz totim on- tht ckoAt, 

'2. What were some of the things you noticed about your fuels that helped 
you classify then as easy burners? Hard burners? ^ 
UOVEi INSmCTOR At thU^ point, thz time, and ccAcwrtttohceA OAt ^ 
appflop^LaXz, you may want t/ie poAticLpantA to actually tnij to fauAn 
thtUi iuzl 6anpU& and check oat thtOi pftzdictionA . A^teK they have 
tAied, 04 fe flow thtiA pAedicZibnA' conpa/iz uUXh theZK aciual AzAutXA, 
and JtzoAonA ioK 6inUaAyitld& and dii^eAznce^. Ji the poAtiUpanti do 
tAy to buAn thtUi wake 4u/ie pAopeK haieXy pKtcAwUonA oAt taken. 

3. How could you- change one of the fuela you obaervtd froa an taay burner 
to a hard one? ' A hard doe to «n easy one? 

4. ^What might happen In the natural environment to change a fuel from 

one category to another? 

5. Working alone, take a few minutes and do Task E, INSTRUCTOUt li you 
Mlih to 6ave (* tUttz time., Ta&k E can pe dAopped, oa InfiZuded oa a ^ 
veAbal queAtion, 



TASK ^ 
Work alone. 



Weather Changes 



List some things you notice about weather that change* 



DISCUSSrON 



1. What were^ome of the thlngsr^you listed? INSTRUCTOR: bUt tht iacto/U 
on a btackbooAd oa loAge 6heet o^ paptA and number thm 06 they^^OAz 
mentioned in pAepoAxUlon ioA the next ta^k, T/ur to keep 6otioUing >ie6po«AeA 

" mtit-yott.gtCajA^t that includes tanpzAotiuAz, hwnidUy, pAtCApUation 
lAoiniaU, 6nou), eXcT) r^nd-iAiind^^ , ' 

2. ^We have generated quite a list here. Let's take a closer look at a few of 
these, sa y , _^ , . and . 

TMSTRUCTOR: CiActt OA aji 6ome way moAk oii ^ouA weaXheA iactoAS^ luted — 
The iouA that oAe mo6t easily obteAved and to wohk^ixith aAt tempzAotuAje, ' 
humidUy, wind, and pAecipLtation; but othe-U can be tued. Numb^A the 
iactoAS 06 you najne and UacU them. Then bAeak the txAge gAoup into ^ouA 
6matizA one6 and give each a ^acto^. you havt an unu&uatbj toAge oA* 
Amatt gAoup, you may waj^ to -vaAy the numbeA oi gAoup& you u6e {oA thtcA 
6ize by voAying the numb'^eA o< ^actd^ you ti&e, 

3. Working In small groups (2-4), take about 10 minutes and do Task P. 
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TASK F 

Work In aMll groupa. -% 



Inftrlnt tfe»th«r 4ffecta 
Our vaathtr factor It. 
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Vaat^r can Influence fire In two waya:' Directly, by affecting tKe fire 
Itaelf, or Indirectly, by affecting a fuel. Tr^nto think of at many waya 
aa you can that your weather factor can Influence fire (either directly or 
indirectly) in the environment, ' 



^How would it 
affect the 
fuel /fire? 


Dlrect(al 
Indirect 

Direct 


ffectlng fiJC^) or 
(affecting fuels) 

Indire\:t " - 


Poaslble Reasona 
For Xta Affect 











Deacrlbe an Invcatlsatlon you could aet up at hone or in your school to explore 
your weather factor*a' Influence. 



DISCUSSIOK 

*l. IWSTRUCTOR: PnzpoAZ a loAge, chant dupUciuUng the, one on Ta6fe F. TeZt 
tht QKoupA, OA thzy iinlth, 'to poAt tht InionmivUon thv4 Aave qt/iVtixttd 
^ the, loJigt chaxt. Givt tht ptoplt a moment to* look at tht cka/ut. A 
tikt-Aavlng option htAt iA to AhoA/t tht inioKmtlon wdbaJtZyl 

2. How does everyone feel about the Infomatlon we have.oa 'the chartt 



3. Using this information, what can we aay about the way weather Influences fire * 
in the nitural environment? 

A. So far we have looked at two environmental factors influencing fire — 

fuels and weather. There is a third, and that is the ahape of the land, or 
topography. What are some things you notice about the shape of the land? 

JtiSTRUCrOt^i LlAt on paptx loK booid) oK acfitpt vzAbatltf. li Atopt ^ , 
mtntlon^d, iocuA in on it and do ToAk G. Ji not, intnoduct it. ¥oK 
txojtptl: "Ml oi tilt thingA u)t havt tcAttd hw^ inititnct a ^ifVL in one woi/ 
OK onothtK. Ont othtK thing we might havt mtntiontd iA tht AtttX)ntAA oCtht 
land OK itA Alopt." 

5. Workiag in small groups (3-5) do Task G. NOTE: IWSTIJUCrOR— The ntxX iouK 
toAkA (G-J) makt up an InvtAtigation into'thf, tiitcX o< Alopt on iiAz. li 
ijpii lOfl/tt to Aavt timt, you can aU up tht booAdA ahtad oi timt ItUminating 
TaAk G] -and i^avt tht g\idA aU up liViAt hati oi TaAk H). you oUiLuyxnt - 

-..to in6uA^ a^voAiation in both KottA oi buAning and tht patttKnA tlit iJueA- pKjodact; 
P/Udtttfimint the pointA oi ignition ioK tach booKd iKattA and pattVinA uxiU 
vany' dtptndlng tdivit on tht Atopt — ii any tht 60it iA ignittd) and 
tht poAition oi tach booJid U.e. i^jX, Atttply Aloptd, Ahaptd likt /\ 
OK \y . RattA Ond^patttfinA mZl vany aA Alopt incAtaAtA oK dtcMaAtA.] . 
AUo bt AuKt to Kt\fieM) tlit Aaitty pKtcautionA btioKZ you^AtoAt^aAiuJ, and 
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toatcit to moJ^e Ih^y oAt coAAicd cut* A nott about </ie ^intbqoAd: 
tliU lA a pitct oi zquipnMt am be coMtAuctcd o^ iA ^clati\jeZy inc.xptnAl\fttij 
($10 - $?5). 8aC ^uQQUttd modi^icationA that miUd impAov^'<tt ^crfuce 
conpltxity, cufid/o\ Iti expense oAe ccntainlij ^Icomcl The boA^c idta Ia to havz 
6omt AOHt oi Aigid itat AuAiact that a iutl can 6e glvutd oK taptd to, and v^ioAt 
Alopt lA yja/Uabit^ 



* \ 



'Task G Flrebo«rd Set-up for Fire and Slopt Invea^igation 

W<^k in snail groups (3*5) 
Read the instructions firstf 

Set up the fire board In the position you are going to 'investigate: 

1. Open \sp the f'ireboard stand and aet it up. Be aure It la standing 
firvly and not unbalanced. ' ^ 

2. Lay the flreboard (fuel side up) between the legs of the stand, 

ao each end is resting over one of the lower threaded rods connecting 
the legs. If there isn't enough room between the lega for the fireboard 
to say flat, the apace can be widened by a looaening the wing nuta and 
moving then out th^ diatance needed; b aliding the lega along the rod 
until they are up againat the wing nuta (in their new poaitlon); c 
.< threading th£ inaide of the leg*; d and tlghtenlng^dovn th« wing nutt« 

3. Using the small chain, connect the hoolc in the center of the fireboard 
with the hook hanging from the top rod. To vary the.poaition of the 
board, raise or lower its hinged center by changing the lehgth of 

tfie chain suspending the board from the top rod. 

Once you have the board set up,, go on to Task H. 



Scaling it Down 



TASK H 

Work in small gro.ups (3-5) '* , * 

Read the instructions first!' 

1. Set up a grid on the fireboard using a magic marker and a ruler. 
Any iiistance between grid lines can be used, but all lines (horizontal and 
vertical) should be the same distance apart. When finished, the board and 
fuel should look something like this: 



Diatance between linea 



2. Using the back of the task card and the ruler, make a scaled down- sketch of 
the fireboard. Make the sketch as though the fireboard was saying flat and you 
were standing over it looking down on it (like the drawing in step 1)* NOTE: 
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To ncke a scaled down aketcht decide how large the scaled down drawing will be-* 

1/2, 1/3, i/ it" the aize of the original; . then 4ivi,de each miast rement of the original 

.(length, width, etc.) by the bottom nusaiber of^'the fraction. For exanple, it 

y<^u want to nake a drawing that vas 1/4 the aize of the l)rigiiial, you would dlvlda 

the lenf^th, width, etc**, of the originul by 4; 1/3 size, divide by 3; etc.-v'the 

resulting numbers sre the length the neesurements should be In the scaled 

da*ft drawing. . 

Firsbosrd Bottom Number^ 

Kess urement t of Frsctlon " Messure^ant 

A. Length ♦ . « ____ 

b. Width . ^ ♦ * 



C. Distance 
Between 
Grid Lines 



One inch on the firebosrd'* inches on the scale drawing. 

Use the messurements you hsve Just cslculsted to draw the flrebosrd to 
'scale on the bsck of this task cstd. ' 



Qo on to Task X 



TASK I Igniting and Obaervlng the Fireboatd ^ 

Wprk in email groupa (3-5). Read the Instruct iona fitatl There mft aeveral 
Jobs to doy* so be aure everyone haa a Job. Alao be aure to note the 
safety precautiona! 

1. Pick A point on the fireboard where you want 'to light the fuel and note 
its locstlon on your scale drawing with a Urge dot. IMST£(i(TOR« you CUUi, 
UAlgning paint&, gou vnUt-havt to /tzph^oAt the, t(X6k ccutd at tkU point. 

^ Whereido^^oti predict the fire will move the fastest? 
The slowest? 

2. Establish a time intervar you are going to use in observing the progress 
end relscive Intensity of your fire (every 5 seconds, every ^0 seconds, etc.). 

>^Whatev^r interval you use, don't make it too long — thirty seconds for example. 
Why? Also, be sure to keep it constant«**'<lon* t use five seconds for one intervsl, 
and ten seconds for the next. Use the scele sketch'you drew on the bsck of the 
tssk csrd to make a map showing tHe pr^ogress of the fire by drawing an outline 
of the edge of the fire every ten seconds (or whstever the time Interval is you ere 

.using). You can use the location of the edge of the fire on the grid linea to 
help you sketch In each outline on your scale drawing. After the fire lias gone 
out and you have finished drawing the lines, label each line with the amount of 
time it represents. For example, if you used a ten second interval, your map 
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mlghc look like chls: 



Ignlclon. 
polnc 




Tine Incervel tiaed 



Note: Your group will probably find ic easier Co have one person for each of the 
various jobs Chat need Co be done->-Claekeeplng, puctlng ouC .burning fuel> 
drawing Che ouCllnes of Che fire ac each Cltte InCerval, ecc. 

CAUnONl Before you go any furcher, be sure Co have soneone In Che group 
standing by. wich wacer or 8o»^ sorc of fire exclngulsher. PuC Out lausedlacely 
all burning pieces ChaC fall'oj^f the board. Also nake sure Chat all nacerials used 
Co light Che board are Choroughly exclngushefd before dlscardlngl Once 
.Che, board Is ouc, be sure Ic Is cooplecely ouc, and dispose of Che resc 
properly. 

3» Llghc Che fuel. Observe Che relaclve Incenslcy and progress of your fire 
and record your observations below and on Che back of Che -cask card (clma 
Incerval line nap). 



Observaclons 



Go oi> to Task J 



Incenslty 



Race 



Other 



TASK J 

Work In small groups (3-5) , 



Rate Calculations Uslng^ a ^cale Map 



Use the time Interval lines you drew on your scale drawing to calculate 
the rate the fire moved In three different places. 



® DISTANCE 



(E) TIME 



© RATE 



Calculate the distance the '^flre moved In 'a certain period of time by 
measuring the distance between any two of the time Interval lines on 
your scale map. Make your measurements at right angles to . 
one of the time interval lines* 
For example, if you weire going 
to measure a distance 
between time -interval line a < 
and time interval 'line b, be» 
sure that the measurement is 
taken perpendicular to either 
line a or line b* 
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Distance off Bottom^Numbcr Equivalent Distance 

of Scale Map X of Fraction*- - on the Fireboard 



1 X 

2 X 

3 X 



b. Calculate the time it took the fire to cover each distance you 
neasured by subtracting the larger number of seconds from the 
smaller number. For example, if. you wanted to figure out the time It 
.took the fire to covcf the distance between time interval line a and 
line b aboye, subtract 20 sec from 40 s^c - 20 ssc. Flgura a time 
for each distance calculated in step a. 



Tins. 



c» Use the distance and time calculations made^ in a and b above to 
calculate the rate the fire moved over each distance. 

Distance ♦ Time • Rate 

1 ♦ 

2 , ♦ • - ^ 

3 ♦ . 

Where did the fire move the fastest? The slowest? 

What might account for the differences or similarities In your rate 
calculatioi\s? 



DISCUSSION 



\fJ^^Z^-^''i *^ ^^3'^"Pi oAz uiinding up Ta&k J, tzU then to pizpOAe. 
m a biLii ont OK too minute. pluentatZon to the MiMt of the wioiw on 

^ t^lZi'^ft"' T"' <^'^,<^'>n6. ^it^^ aU the pKe^enikLoTrntLdt, ^ 
tzoiizmbte the qnoup and continue khe ducMsion. 

Z. On which board did the fire nove the fastest?. The slowest?* 
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3. Uh«c might account for the differences in rates of spread? 

A, How would where.,a fire starts in the natural envlronaent affect how'fast 
it Boves and what kind of pat tarn it bums In. , 

Introduction to Task K 

1. WKy would pne want to be able 'to predict the way a ftrjt behfves? 

2. If we were to try to predict fire behavior for a particular envlronfflent, 
what are sons things we would want ta know? 

3. INSTRUCTOR: Bnzak tht gKoup into teami oi thnit to ^ivt and <u^n 
{o\ Izt thzm choo6t) an zn\fViorvmnt to invt&tigatt. Intno^acz Ta&k K. 
foK txwtpU: We havt been lodUng into 4 owe things that iniluznct 0te, 
in the, znviAonmznt and tdUUng a titUt about wfiat we woaM need to 
know to makt a pAtdlction about iiAz, Wow izt's do a UttU application. 
Lzt*^, takt a.i,ook at an znviAonmnti makz 4o»ie obseA.\>ation6 , cotUct ^ome 
data, and do a Utttt pJtzdi<M,ng, both about tht liktUhood o^ a ^^Ae oni 
vjhat kind oi iiM could dzvzlop. Be^oAe we 6taHt on TaAk K though, a m^d 
about tht MtathtA: in&tAxjmnt6 yo^ vxiZt bt u6in0- Tht dOuiction6 ioK tlxti/L 
oie oAe in uxith thmi li you don't undtA6tand tht dUttctionA, VU 6c 
ammd tojitip you out. Be ^ptciaJUy.coAtiul uiith tht sUng p6ychfu>mtttM 
Mofte you 4$ok abound you btio^it you sta/U tiainJUng it 4o you don*t 
kit anything U3itfi ^t/^ AtJtoM 20 - 25 minuter. 



TASK K 

Work ih small groups (3-5}< 



Getting th« Facts 



There are plenty of things to do here — tenperature readings, relative 
humidity and wind measurements, fuel observations, etc. Make sure everyone 
has a job! ^ , 

1. Briefly^descrlbe the environment you are investigating. 

2. WEATHER ; 

Measure the relative humidity (use the sling: psychrometer) , temperature 
(ground level and four feet above the ground) and the wind speed. 



Relative 


Temperature 


4 

Temperature 


Wind 


Humidity 


• Ground level 


Four Feet* 


Speed 











What might account for any differences or similarities between the temperaturei 
What affect would they have on the fuels? 
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3/ FUELS; 



Note the kinds of 'fuel you see la your environment and what condition they 
are In (the, information you generated In Task C and D, and on th«, fuel 
Info sheet can be usad as a guide*) 

Draw a rough sketch genet'ally shoeing the different kinds of futla.you 
found 'and their general location (on th« ground i abova th« groundt ate*) 
, Ubel or nxirober aach fuel for futura reference* 

What conditions did you observe in the fuels? * 

Fuel (label or number) Observable^Condltlons 



4« TOPOGRAi'HY; 

What la the general shape of the land Ip your environment? 

' Are there any steep slopes? 

After gathering the data for Task K> go on to Task t* 



TASK L 



tJalng the Facta to Hake Predictlona 



Work In small groups (3*5) « . 

!• tstlmatlnt, fire potential ; 

Based on the information you have gathered about the weather, fuel, and 
the shape of the land* plus the material on the Information sheets 
accompanyjlng the task; generally estimate hcv easy It %rould be to start a 
fire In your environment right now* > - 

' I estimate It would be (easy, difficult, almost Impossible) . 

to start a fire In this environment using a book of matches* 

Where. would it be easiest to^art? 

What other Information would have helped you? 

2. Predicting what It wlli do once It geti started; 

Based on your observations and the material on the Info sheets, %rt'lte 
a press release including a general description of the fire you would 
expect to occur in the envlroifoent you investigated « Consider things like 
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Inttnilty (low to high), how fate It iioves («low to rtpld) where the 

fire l8 burning (In the on-the-groimd fuela only, In the on-the-ground fuels 

end the above grolH^ld fuels, etc.). 

Press Retesse ; 



Picture the fire you described In your alnd. Now, on the back of the task 
card, sketch it in on your sketch of the fuels. 

What other infomation would have helped you predict the fire? > 



What are *o«e way* you could check your prediction? 



INSTKUCrOR: Some pouihUJUtJiu kzM, OAZ chzdUng hwo iUiz6 buAnzd undzx 
^imUax condition, modMng, simulations, etc. 



DISCUSSION ' . . 

1. TWSTiRaCTOR:. ff^ive tht gfioups shoAz theiA pAtdicZions by visituxg eacA sitz, 
Thz gfwup that madz thz phzdiction should Ju,ad tkzJiK **pKtss /teieoAe" and 

, explain thtifL /uxtionaU bthind it. Thvi ask thz otftc^ hao thzy i^U 

about thz gfioups pfiz^s AzUast-'dtas it accurate f Aitzx all tht gfwups oaz 
iinishzd, Azassvri)lt zvviyonz and'continuz uUth tht discussion qutstCons* 

2. What are sone things that might happen either during or before the fire 
..that would change your prediction? 

3. We have been investigating sooe oit the things that Influence a firi In the 
natural environacnt, Kow or where sight you Und these tamt influences at work 
in a city?.v In your own home? r 

4. What can we say about fire behavior as a result of our investigations today? 



MATERIALS NEEDED 



•targe sheets of psper (e.g. easel paper^ or 
blackboard 

-Plastic bags with index cards inside them 
-Masking tape 

*?ireboard with fuel (e.g. crumpled up 

nevapaper 
-Magic markers 

'Kulers and large straight edges 
'Clipboards or some hard writing surface 
for the participants 



-Matches 

-Watches with second hands (only if 
the participants are not likely 
to have them) 

-Thermometers 

-Sling psychrometers and relative 

humidity slide rule or table 
-Wind speed gauge 
-Task cards 

-Flagging for marking environments 
(only if you preselect theo 
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OBJECTIVES 

Afur CQ»pX«tlng thl» unit th« ptrtldpant should be able to: ^ 

1. DfttcmliM, through Invtttlsfttlon of a partlcular.anvlroniiant. If a flra 
has occurrad thara racahtly. 

2. Identify at laaat three different klnda of fuels. 

3. Evaluate the reletlvely bumtSUlty o'f en envlronaentel fuel (hlgh/lOw) 
besed on observetlons of thet fuel; and explain the retl^ale behind 
his/her evaluation In his/her ovn vorda. 

4. Identify three things ln«the'envlrotta»nt that can Influence fire and 
describe In their ovn vords» hov they affect It. 

5. Construct a scale dravlng after determining Its slsa la relation to 
the original* /-^ 

6. Calculate retf , %Vw tim and distance. 

7. Generally predict the UkeUhood bf a fire In a given area. 

B. Predict end describe* in his/her ova words the kind of fire thet 
■ight develop In a partlculer environment. 



F 1 REBOARD I 



Materials 

— ( 

' 24xl6 in. aluminium or plywood sheets 

- />8 in; Metal angle iron pieces (for legs) 

- 28 in. threaded rods 

- 24 in. chain 

- 28 in. piano hinge (attached with 

rivets or, bolts) 

- clotheshanger (for 

wire) 

- strap, hinges 

- mlts and bolts (for 

strap hinges) 

- wing nuts (to fit 

'threaded rods) 

- nuts (to fit threaded 

rods) 




•Ttds is the fireboard used in the lesson plan. The slope of the board is 
changed by shortening or lengthening the chain from which the fireboard 
hangs. IMS particular desl^ allows the user to use almost any board slope 
he/she desires v Note; If a plywood board Is used, be sure to cover it with 
tin foil before putting on Aiel* See following page for simpler design. 



FI^ERQARD ri 




To get "Valley'^ effect, turn board 
over and use longer dowels. 



c Materials 

2 - 21x17 3/U in. pieces plywood 
5 - pieces 1x1 in. wood (2-/» ft pieces; 

3-20 in. pieces) 
A - 5/d in. wooden dowel pieces, 3 in. in length 
2 strap hinges /(with nuts and bolts) 
glue and nails 




'11^' f ^"^/ jg. £ 

^ ^^^'^ 



>Thi9 design' is lei^ flexible (in terma of adjusting board slope) but simpler. To determine where to 
driH the holes for the various boar^ <«''opeS| measure the following distances fron the midline: for a 
5* «lope, measure out 18 in.; 15* sloe. - 17 l/2 in.} 30* slope - 15 -II/16 in.; A5* »lope - 12 7/d in.; 
60^ dlop€t - 9 3/16 in. I and 75* 8l<^ • \ 15/I0 in. Other distances can be calculated using the 
cosine relationship [Cosine of the slope angle < distance needed/l7.75 (width of board)]. 
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EVALUATION SURVEY 



Forest Service 
Respondents 



PART I. Problem Areas and Use Pbtentli^^ 

' !• Clarity of Direction's 

1,1 How would^ you describe the directions 1- 
for the instructor? ^ - 12 

^' ' ' X = 3^81 veiy confusing 

ad t= .814 and difficult 
to follow 



1.2 Based on your experience^ 

how do you think ^participants 
in a "process approach" vor^ 
other workshop would- find x = 3.43 
' the directions? » - sd .978 



5 

i 2 
very confusing 
and difficult 
to follow 



6 

3 



4 

. 3 



10 
4 



10 
4 



4 

5 . 
very clear 
and easy to 
understand 

2 
5 

very clear 
and easy to 
understand 



Comments: 



Estimated Time Frame for Tasks 



In general, do ybu think the stated 
completion time^ f or tasks is: 



X = 3.47 
sd = .772 



I 

too 
long 



13 
3 

just 
about 
right 



3 
4 



3 
5 

too. 
short 



Comments: 



Lessen pi an/Ob jectjves relationship 
(Objectives stated on the last page ^ 
of the lesson plan)^ ' x =4.25 

sd = .716 

Do you think the learning experiences I 
provided by the lesson plan will re- I 2 

suit in the stated objectives being poorly 
met: 



0 12 7 

3^4 5 

excellently 



Comments: 
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* 4. t Flow of Information 

4.1 From the instructor's {^oint gf view, 
• ' did you find the flow" of ideas, con- 
cept9y and information: 

X = 3.81 
sd = .981 

' «4.2 How clear do* you think participants 
in. a "process approach" or other 
workshop would find the flow of in-» 
loxination? 

' X =3 3.76 

\- sd = 1.04 



very 
confusing^ 
hard to 
follow 



very 
confusing 
hard to 
follow 



2 
2 



3 
2 



6 
3 



S 
3 



7' 6 

4 5 

very clears 
easy tp , 
follow 



7 6 
4 5 . 
very clear , ^ 
easy, to 
* follow 



, Comments: 



Ease of- Use 



Assuming that the ^appropriate site and 1 2 
materials are available,, do you think veiy 

difficult 
to facilitate 



this lessott^plan would be: „ 

' X ^ 3.71 



sd = 1.01 



Comments: 



5 8 9 

3 4 5 

very easy 
to^ 

facilitate 



6. Materials 



6^1 Given your present situation, would 1 • 

the materials required for the ^ be too. 

lesson plan: difficult 

' X = 3.24 to acquire* 
sd =1.06 



2 ^ 



4 
3 



7 3 

4 5 
be very 
easy to 
acquire 



6.2 In your opinion, -are the materials in (or required by) the lesson plan 
adequate for (check one): 



6.21 the instructor? 

6.22 the participant? 



^® ^ ^ opinion 

19 yes 0 no 2 no opinion 



6.3 Wh^t' other materJLals or information (if any) would you like to see: 

6.31 for the instructor? ' no comment = 12 

comment* = 7 

6.32 for the participant? no comment = 14 

comment = 5 

Comments: 



gf ither by making your own or purchase. 
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7. Use Potential ^ . ^ - 

7.1 Given your present situation and the materials needed, x;ould you (answer 
as many as apply): 

% 7.1 a. Uso tljo ^entire losson plan as designed. 18 yes 3 no 

7. 1 b. Use individual tasks or series of tasks 

as designed. 19^ yes I no 

' 7.1 c. Modify the tasks and/or discussion to 

suit your needs. 18 yes 1 no 

7.1 d. Use it as an idea source 13 yes 1 no 

7.1 e. Not use^t 'at all • 2 yes 6 no 



it 



7.2 Would you use this lesson .plan (or parts of it) 
in the foreseeable future? 



If you answered "no" or "don't know", please indicate the 
reason (s) below: (check as many as apply) \ 



yes 



1 no' 



7.2 a. I don't know enough about fire in 
the environment 

7.2 b. I*in not interested in the topic. 

7.2 c. I don' 4; think the participants would 
' find the topic of value to them. 

7.2 d. I don't think the i^articipants would 
find the tasks interesting. 

7.2 e. I think other topics are more 
important. 

7.2 f. It doesn't fit into the process^ 

approach ^yorkshops or other program 
I'm involved in. . ' 



0 



don't 
7 know 



7.2 g. Other: 7 comments 4 = work assignments reduce or 
prevent opportunity 



1. 



1 =s,not convenient 



1 =s too muph^ equipment 



Comments: 
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9 

8, Based^on your^experience as a>orksh?)p participant and/or facilitator, how 
would you compare, on ati overall basis, this investigation lesson plan 
with the four presently used in the process approach woj^kshops (Soil, 

^ ' Water, Forest, and Habitat)? ^ • ' 



X = 3. 11 
sd = ,658 



much less 
effective 
a learning 
experience 



3 

2 



11 
3 

about ad 
effective 
a learning 
ex perigee 



5 
4 



much more 
effective 
a learning 
experience 



MRT II: Adaptability 

1. Adaptability for shortening. 

1. I Do you feel this lesson plan can be adapted for 
shorter time periods by omitting various tasks? 



16 yes 



1.2 Which tasks do you think would be the best to OMIT to save time. 
Indicate your first choice with a 1 (first omj^tted), your second 
witli a 2 (second omitted), etc. If you think the task should not 
be omitted, leave. its space blank. 



Task A 
Task B 22 
Task C*26_ 
Task D 16 



Tas|c E 23 
Task F ^ 
Task G 27 
Task H 37 • 



Task I JJ2 
Task J 36 
Task K 8 



no 



Task L JL7 

*Task omission scores, not number of respondents 
Adaptability for* Task Use Out of Context. 



2.1 Do you feel there are tasks in this lefison plan that 
could stand alone as a learning experience? 

V 



*2.2 If sOt which ones? 

V 


(check 


as many as 


apply) ' 






Task A 


6^ 


Task £ 


5 


Task 


I 


Task B 


8 


Task F 


5 . 


Task 


J 


. * Task C 


7 


, Task G 


3 


Task 


K 


Task D 


4 


Task H 


3 


Task 


L 



10 yes 

2 
2 
4 
2 



no 



don't 
1 know 



*N^imber of itimes checked. 
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^PArt III^ Suggestions for Improvement 



in the space below^nd/or on the lesson plan itself, please 
make any comments or suggestions which you' think would improve the- 
effectiveness of th"fe lesson plan; or any other comments you may have 
on overall content', value, style, etc. 



See text/ 



***** thanrs for, your help:****^^ 




I 
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Teachers 



EVALUATION SURVEY 



(A) The Environment's Affect 
on Fire (f^ire Behavior)* 



PART 1, Problem Areas and Use Potential . 

I. Clarity of Directions 

l.l* How would you describe the directions 
for the instructor? 

X 4 
id « .816 

» • 

I.^ Based on your experience as a 
ieadher» how do you think your 
students woulc^ describe the 
.'directions on' the task cards? 

. X = 3.3*3 
sd = 1.21 



1 2 
very confxising 
and difficult 
^ to follow 

2 

1 ^ ' 2 
very, confusing 
and difficult 
to follow 



2 
3 



1 
3 



3 
4 



2 
4 



2 
5 

very clear 
and easy to 
'understand 

1 
5 

very "dear 
and ea83r.to 
iinderstand 



Comments: 



Estimated Time Frame for Tasks 

I * 

*In general, do you think the 
stated completion time for the 
tasks is: ' 

^ 3^ = 4.e> ^ 

sd = .548 



I 

too 
long 



2 

3' 4 
JLust about 
' right 



3 
5 

o too 
short 



Comments: 



3. Lesson Plan/Objectives .relationship 

(Objectives stated on ^he Jlast page of the lesson pleJi) 

, ' • ^ . ^ . ^ ^ 4 ^ 

*Do you thinic the learning experiences 1 ' 2 3 4 5 

provided by tiv^ lesson plan will ' poorly excellently 
* result in the stated objective^ 
being met: 

X = 3.71 
sd = .^51 

Comments: 



.ERLC 



Survey 2 



226 



9 

4. ^ Plow of Information ^ 

4,1* From c toaohor's point of view, 
did. you find the flow of ideas, 
concepts, and information: 

X = 3. 14 

sd = .690 

* ' * - 

4.2* How do you think your students 
would find the flow of^nfor 
. iation? 

' X = 3. 14 
* sd = 1.34 



I 

very 
confusing) 
' hard to 
follow 

i 

1 
1 



1 
2 



1 
3 



2 
3 



4 
4 



2 
4 



2 
5 

voty clear 
easy to 
follow 



1 
5 

very clear 
easy to 
follow" 



.Comments: 



Ease of Use 



^Assuming that you had an appropriate 
site, the required materials, and the 1 
time available, do you think this very 
lesson plan would be: difficult 
^ = 4.286 . for you to 

sd = .488 



5 
4 



2 

. 5 

veiy eas) 
for you 
to use 



Comments:' 



Materials 

*Giv«i your present situation^ 
" would the materials required 
for the lesson plan: 

X = 3,00, 
sd = 1.414 



1 

1 

be too 
difficult 
to acquire* 



1 

3 



2 
4 



1 
5 

be very 
easy to 
acquire 



^either by making your own or purchase. 

*In your opinion, are the materials (or required by) the lesson plan adequate 
for (check ofie): 



ERIC 



the instructor? 
the student? 



7 yes ^ 0 no 0 no opinion 
5 yes 0 no no opinion 



*What other materials or information (if any) would you like to see: 

for' the instructor? no comment = 5 for the student?' no comment =3 

comment = 2 ^-comir. ;nt =4 

Comments: 



2 
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'* 




7. Usie Potential ^ 


/ 




: . *Giveh your present situation and the materials needed, 
' you (answer as many as apply): 


could 




a. use the entire lesson plan as designed? 4 yes 


1 ^no 




^ b. use individual tasks or series of tasks 

as designed? 7 y^g 


0 ^no ^ 




c. modify the tasks and/or discussion to 

suit your needs? 7 y^g 


0 no 




. d. use it as an idea source? ' 6 yes 


1 ^no " . 




' e. not use it at all? , I.yes 


3 ^no 




•^Would you use this lesson olan (or Darts of i+.'i \r\ +ho 
seeabl^ future? * ^ 


f ore- 




. 6 yes 0 no 0 


don 't 
_ know 




•*If you answered "no" or "don't know", please indicate 
* reason (s) below: (check as many as apply) 


the " 




I don't ki.ow enough-^ about fire in the environment. 


0 




I'm not interested in the 'topic. 


0 • 




I think other topics are more important. 


0 




I don't think my students would find the tasks 
interesting. 


I 




I don't think my students would find the topic 
interesting. 


0 




I don't think my students would find it of value 
to them. 


0 




It doesn't fit into the time frame I have to work In. 


0 




I can't get my kids outside. 


0 


t 


It doesn't fit in with the present curriculum. 


0 


1 


Other: Ngx^e 






Comments: 




• 

f 

ERIC 
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8. 



Based on your overall experience as a teacher, what is your . 
overall .opinion of this lesson plan as an educational learning 
experience for the students in the age bracket you instruct? 



1 2 

poor 



' Comments:. 



2 4 
^ 4 

good 



X - 3.857 
8d a .690 



1 

5 

» 

excellent 



PART Ii: Adaptability ' 

1. Adaptability for shortening. 

Do you feel this lesson plan can be adapted for 
shorter time periods (i.e. shorter' than need to do 
the entire lesson plan) by omitting various tasks? 6 



yes I no 



^Which tasks do you think would be the best to OMIT to save time. 
Indicate your first choice with .a 1 (first omitted), your second 
with a 2 (second omitted), etc. If you think the task should 
not be knitted, leave its space blank. 



Task A 
Task B 8 
Task C 
Task D , 6 



Task E 14 

Task F 4 

Task G JJ^ 

Task H, 7 



Task I . 7 
Task J 0 
Task K 
Task L 8 



2. Adaptability for Task Use out of Context 

. -^Do you feel there are 'task's in this lesson 
plan that could stand alone as a learning 
^ experience? 5 yes 

*If so, which ones? (check as many ^s apply) 



I no 



donVt 
0 know 



Task A 
Task B 
Task C 
Task D 



2 

1 



Task E 
Task F 
Task G 
Task H 



Task I JL^ 
Task J Jl^ 
Task K ^ 
Task L 0 
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PAfiT III; Suggestions for Improvement 

- Intho space below and/or on the lesson plan itself, please - 
make any couunents or suggestions which you think would improve the 
effectiveness of the lesson plan; or any other comments you may 
have on overall content, value, tyle, etc. 



*****THANKS FOR YOUR HELP!***** 



2 3 ? 



(B) 



A tBSSpN flM FOR INVESTIGATING 



FIRE AMD THE NATURAL EKVIRONMENT 

inmucmi Stt tht -^tu^^t ioK -tte <n^K^tl9atlon by ttUing tht pcuUil 
ttAoJt thty cm gouig fee dacng. Hk tmnpU^* '^Pua^ tht cou/ue 

cottccting data about ^iu and -the UmUq and non-tcuuig po^ o< ^e 
enu£/io««en^. Then we'« tue tht data OAd^ob^vwcMjonA to mok^ ^oiie 
^ie^tence* and p^dtct^onA about /idiv ^iAe a«ect4 <fce enui^iorwient and Aome 
0< Ae cAangeA' it pAoduczA. Poaa out ToAk A. Working «lon«, t«k« about 
thraa or four minutaa and do Task' A* 



TASK A, 

Dtacrl)>e the environaant you art in. Hour do you feel about it? 



DISCUSS IP'S 

!• Whit are sons anvlronnental forces that aitht have produced changes 
in this envlronnent? 

2, . What are sow things we could look for th«t sight tell us there has 

been a fire sonetive in. the past here? 

3. IWSTRUCTOR: BKtak tkt Qfioup into pcuM and do TaAfe 8, About men. 



TASK B 

Work in pairs. 



Fire Find 



Look for signs that might Indicate there has been a fire In this envlronaant 
If the table below helps, '^use it. 



Browning 



Blackening 
(Char) 



Ash 



Inj ury 
'or Kill 



Regrowth 



Bare Soil/ 
Erosion 



Other 



Gfass 

Bushes 

Trees: 
trunks 
leaves/ 
needles 

Mtter* 

Soil 

Rocks 

StreatDS 

Ulldllfe 
(Inc; 
insects) 

Other" 



\ 



What other possible signs did you see? 

*Dcad and dying materlsl on the ground (leaves, twigs, branches, etc.) 
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PISCUSSION 

I* What did you find? 

3. What .« .o« w.y, th.t fir. could .ff.ct thl. ehvlroni^nt? 
Hov could^ fi„ ,«,et the pl«,t. to thl. .nvlron^nt? 




«.d. the kind of .«d Jt J;odS^ "5* " Produc,. 

of the young plmtn «nd th. « v •P"*'', the needa 

«Je.l«n i "flM Swt'S'' S^,L^^"^"^ ch««cterl.tlc of the «ture one.; 
the .%tlve feS::^'; you^^^^^erit/'""' * hl^llghtlng 



8..d Habits (How it produu. 
••ed, how It apreada It, ate): 



The needa of the young plania: 



Skatdi 



Physical characttrlatlca (bark, 
leavea, roota, stems, etc.): / 

y'o'i:%n1?""* ''^ P^"-'' Tour ^nd when you designed 



PISCUSSTOW 



■ ^SS^^^^ Uot.: look io. 

'mutant 6a^ *£^aSS/^'^5.>'^/^ '»"*"^"<' 

<x i^Ai; e^c. !. I? S <irfy««<afle o< open oAm fl^t a^<e>i 



F * E 3 



2* You^vt til designed so«e pretty imatinttive fire plants. It My sutprise 
yo\^-or. it may not— to know that plants adapted to r'etualr fires occur in 
•any araaa of tha country. Many of thea have charactaristica -vary much 
« like wtxat you have dasifned into your plants. Using these plant carda 

IMSTf^UCrOR; Pa6^ out tht plant c(Ud&, one to eocA 3^oup - break into 8«all 
groups t and do Task U Take 10 to 15 alnutes. 

TASK D * • ■ . . 

-Work In smIL. groups (2-5) • , (Sir coaalttee^s plant la . ^ 

Suppose for a aoMnt, that you are an advisory comlttaa to a Land Kanagaaant 
Agency of this state. You are trying to decide whether or not to introduce ^thia , 
plant apadas tb new araaa of. tha atata. So far, tha anvlronMotal conditiona 
you hava> looked at aaaa auitaHa for it. But bacauaa tha area you are conaidarlng. 
has a hiatory of natural firaa* occurring regularly, you now hava to decide 
whether or not thla plant apedea could thrive (or even aurvlya) in an anvlronaent 
whara fire ia a fector — you don't want to conailt tha atata to apending vonay 
< on e planting program that would be doomd to feilure* Whet are aoaa 
^charecteriatica of tha plant apedea that might t«ll you aonething about Ita 
ability xo live and thrive in an aree where firaa occur regularly* 



Characteriatlc 


Would the cheracteriatic 
help or hurt ita chancea? 


How would 
it halp or hurt 









It ia the opinion of thla conmittee that the teguler occurrence of fire In 

an environnent where _(pl«nt apedea) was growing would 

tend to (encourage, hava no effect, elimlnete) [ It becauae 



What are aome waya you could check your dedaion?* 

"INSTRUCTOR W0TE: ¥oK tkU t<uk a hzJtpiul acMSoHy U a photognaph on, 
dAming o< a iVtt (-c.e* gfiomd iim^ cAom iiAz, ok wfeateveA U aymZabtt to 
(Ue). that ^ not avaltabU^ It may bt httpiul tc havt tack gnoup de&c^e 
tht fund oi iiAz thty think ^Jt^uiUl bt. 



DISCUSSION 

1* What were aone of the chara "Istica you listed. INSTRUCTOR: Vou can 
, acctpt tht At&pon6tA vzAbatty u/l lUt thzm on a ioAgt ^htct o4 paptx on, 
a blcLckbooAd. H you tut thojn^ mizA to tht tUt duAin^ iolloviUng 
dUcuASion* 

2. Which wonld help the individual plant itaelf to survive? 

3. V^ich night not help the individual plant, but preserve the apedes 
,by helping to Insure future generatlona? 

A. What could these cliaracterfstlcs tell us about the occurrence and type 
of fire in a plant environment? 
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2. You've ill detlgned some pwtty Imiglnitlve flrt plante. It may tutprltt . 
you— or it «ay not— to knov that planta adaptad to regualr firaa occur in ' 
Mny ar»«a of the country. Hany of Lham have charactarlatlca vary much 
Ilka what you have dealpned into your planta. Ualni theaa plant carda - 
TKSTRUCTMj Pcua owt tht plant ccud*, one to tach fl^up - break Into ••ill 
iroupa, tod do Taek U Take 10 to 15 atnutee. 



TASK D 

Work In email troupe (2-5). Our coi«ltte«'a plant la ^ 

Suppoee for a^momnt, that you are ev: advleory comlttee to a Land Manatemant 
Asency of thla etate. You are trying to decide whether or not to introduce ^thie 
plant epedea tSBnew ereaa of the etate. So far, the invironmental conditione 
you heve looked at eeem euitable for Itv But becauae the area you are. conaide ring 
hae a history of natural firee* occurring regulerly, you now have to decide 
^ whether or not thla plant apedee- could thrive (or even eurvlve) In an environment 
where fire la e fector — you don't vent to commit the etete to ependlng money" 
on a planting program -that would be doomed to failure. What are aome 
cheracterlatica of the plant epedes that might tell you aomething about ita 
ability to live and thrive in an area where firee occur regulerly. 



Characterletic 


Would the cheracterietic 
helD or hurt ite chancea? 


How would 
it help^or hurt 









It le*the opinion of thle coamlttee thet the reguler occurrence of fire in 

an environment where ^(pl«nt apeciee) was growing would ' 

tend. to (encourege. have no effect/ elimlnete) becauae 

What are eoott veye you could check your dedeion? 

•instructor l^OTE: FoK tkU toAk a httpiul accU60Ay U a photog^ph oK 
dfumbid oi a iim (-i.e. ground iinz, cAom iiAe, ok ujkatzveA. U avaltabU to 
(Me). H that l& not available,, U may bt hUpiwL to kavt eoc/i 5^ap deMcAtbt 
tht Und oi iVtz thty think IZ taill fe.e. 

DISCUSSION 

1. Whet were some of the cheracterlatica you Hated. IMSTRtiCTOR: You can 
accept tht ^ponACA vtfibaUy ok tUt thtm on a loKQt ^httt o4 paptK oK 
a blachbooKd. I< you tUt thtm, KtitK to tht tUt duxini ioUxMuig 
di4cu66ion* 

2. Which woDld help the indlvlduel plant l:«elf to aurvlvet 

3. Which might not help the Indlvlduel plent. but preeerve the epeclee 
by helping to Ineurc future generetlona? 

4. Whet could theae cherecterlatlcs tell ue ebout the occurrence and type 
of fire In a plant environment? ^ 
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5 Your comadtttfi h*t Jutt looked Into the reletlonehlp betueen one 

plant and one envlronacntaX Influence, flra. In the natural environment, 
though, wore than one kind of plant la uaually found In one area. For« 
a Plant cowunlty by getting Into groupa of five*, 

Jlittlrcard, and do Taik E. Take 10 - 15 In, IWSTRUCrOR: *S4Zt oi tht 
Ituigt g^up mill caiut a voKiation in tht u.zt oj Xhe iwaiux a^up6. vnt 
tuxiy to dCvidt g^oup up iA hy nimbzHing tkz Cfl/iA ioK wh pwU, I . Z » 
3. 4. etc?, to fcowtvet many you uAt {(UpuidijftQon gnoup 6<zz ^J^lJ^[* 
-{likzn you oAe fitady to go, on to ToAfe^E, fcave ott tht "one*" gU togtXK^ 
(people mth plant coAdA nurrhtntd owe J, alt tht **t»)Oh[* Uc. 

XASK E Vltmera arid Loaera 

Work In aaall groupa (2-5). 

Any tl.fw a natural f")rce acta on a plant comalty there are winnera ( Dlanta that 
benefit) and loaera (pXanta that, are hurt by the force lUelf or by the changea 
It producea) . Uae the lnfor»atlon fro* Taak D (and on the plant carda) and 
generally llat the winnera and loaera In your co»unlty f ro« the blggeat 
winner to the blggeat loaer (In order) If a fire occurred In your cowwnlty a 
environment every twq^yeara for 150 yeara. 



Winnera 



tlnda of Rlanta 

Conaider: 



1» IHe adaptationa of the planta 

2. The conditiona left by the fire 
and the needa each kind of plant 

. haa to auccaaafully reproduce* 

3, The frequency o£ fire and 
the vulnerability of tha young 
and mature planta* 

lioaera 

Which planta would you expect to find in your coanunity after 15.0 yeara? 

f * 

What do you a«e your cowunity looking like (phyaical appearance) after 150 
yeara? 

How is it different from the appearance of the connunlty you started out with? 



DISCUSSION 



I, mmCTOtli mZz thz poAtLUpant^ sJu doWg Tohk E {oK b^o^ieiiond) p^tep^xAe 
a fionkoiQ choAJt on a Ioaqz piece o< papvi ok btackboojid tAmloA to tht ontjji 

' task. W/icn thz poAtiUpants iuiUh, ask -How did you nank youK ptants and 
a* thty ^pond tUt on tht pope a. Whtn you gU a tat dtvttcptd; chtck mk^. 
tht gAoup to makt AuAt tvzAyont agfuitA tucdi it. 
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2. What did you tee your comunlty looking like after 150 years? 

3. What things would have been different If the fires occurred every 80 
years for say, 400 years Instead of every 2 years? If no fire occurred 
at all? 

\\ - ' ^ 

4. What can we say about the way fire* or Its absence, cMN^fect the Aake<-up 
and development of plant coMBunltles? ^ 

5. What are some wayVchanges In the plant comunlty could affact the anlnals? 

nRE AND ANIMALS - 




\ 

DISCUSSION 

1. What are sone anlnals you would expect to find In this envlronfl«nt7 

IWSTRacrOR; li t/uA unit immdicutoXjff ioUom ^Ifit and-Pla^ one^ (above) 
thl6 quution can be dAoppzd and tht dU<M^ion continmi lalik quiAlLon 2. 

What are sone ways a fire could affect these anlnals? 

IHSTRUCTOk: AgcUn, ii you OAz contJbxwbtQ tht ducu^^ion iHorn ^e Vifitdkd Plcmt 
mlt labovt], you might mjfvC to u6e tht iotlowaig quiution XnAtiAdi \ 
**What m 4ome othtx my^ iim coutd a^tct cufumJU In thU tnvViomtntf** \ 
¥ocu6 in on dinzU iins, aUtc^U (e.g. iuvt kJUULoK JUij'uAU'oi v^UdUi^, ctc.)\ 
li 4X l&nU iwUiontd, juiOioducz it. ¥oK txanplti "Let'* Xofee a clo6tfi look\ 
. at ont OK tMo oi thz dinzct my6 f^fut can a£itct iMdUit that we'i/e menttontd-r 
iOit kUt and injuny iox txanplt. WoAfeotg aiont ok in paiAA^ pick one oi \ 
the. animal coAxk and e,valuate.^youA animJU Ke^ponAt to dtU kind oi ^t^." 
Shou) a pictuAz ok ^kzZch oi a ilKt, ok Kzad a deAc/uption oi one* A gtpmd^ 
iiKt ^e but. An option hwt i^ to 'uive tht pa/tticipantA,^,it ^imtt^^^t^ 
in place oi tht animat. IntAodudng tht toAk might fee dont-ii/C^this my: 
**Pidi ont oi tht animal cxuidA and put youMtZi injthtrplact oi t!it animal. 
TKy to 4ee out oi it6 tyti^ Vou ha,vt been up^ioK'a couplt oi houAA and-a/it 
juAt btginnXng to pokt oAound ioK something to iat, uAen suddenly you ^mttt 
^wofee. Thtn you 4ee thf iiKt." Shou) Uxt photo ok Ktai tht dttcJUption. 
Tfeen ttU tht gKoup to zakt about jivt wcnuteA and do 4'<ufc F. 

TASK F Crispy Critters? 

Work In palrs-oiTsSiiri groups. Our anlnal Is _ 



How do you rate your animal's chances of surviving the *flre? ^ 



<£y ox lOOX 

We rate our animals chance^ of survival about because 



DISCUSSION 



1. Hov did you r4tc your animal's chances of survlvnl? 

IHSTRUCTOH: Vou can acctpt on^iotKS vtKbally^^:^iyii you uii&h, tut tach 
animal and itA Koting as it i6 mtntiontd on a la/igt ^httt oi paptK OK 
^ blackboaAd. A* Aating6 ioK diiizAtnt animX^ oAe nzptattd [\jAiich thty 



213 \ 



236 



F & £ 



and -iacce^i^ve iig^M^ ncatt to thz ii^t oneA. H thz iiguAJU dlUzA gmMu 
inqaOie, about tht ^oAonA ioK thz Kating^ and tht diHtMncz* 

2, lUSTKUCTOZ: TUt thz gijuoup cdU thtU animt^ ^uAwftd md^inVwduct ToAfe 
6. foK zxajrplz: "I (tave ^dme good and bad.nom ioK you. Tl^^i thz ■ 
good n^'-youx animate oaz one o^i tht lucky one6 oi thtOi kind that tacaptd 
tht iOtt ¥HXhoiit hijuAy. But-- and wow tht bad ntx^—thzy oU-fcave to gtt 
back to tht I>ti6<nu& oi^making a living in thUfi enuctonmcrtt. ^ontimit 
on and do T<wfe G. MCfTE: ht thU point yoa can, oA on option, oAk H thtAt 
ML6 anyont who Hdttd tht>U arUmlU chancju at 0\, H Aome onAtoea yu; ^ 
you my havt thvn '-ca^k in"* theiA animat cjouvd ioK a diiiiAtnt ont ok wo^ 
> (Octfi Aomeone tUt. AnothtK option iovn laAgzA yvoup^ by putting ail 
tht ptopU vaith tht Aome animU togtXhtK to do Tat^k G. IS-tO mcnute6 

■ . . ■ ' ■ m 



TASK G 



Vdrk In pairs or In smII troths (3*5) « 



I. 



2. 



After your aninalt narrow escape. It returns to .the area It calls homm 
only to find 'the fire has past through it. ^Uhat' changas in the envir^Mnt 
fldght it find? 

« 

Once back, despite the changes, your animal still has. to find things to 
aeet Its basic needs-s-food, vater> and cover (places where it goes^ to 
escape enemies* bad weather* or special places it needs to raise its young). 
How do you think the changes the fire made affect its ability to "aaka a 
living?" Use the scale below if it will help: 



I 

I 

definitely 
halp outr 



— 

2 

nake life 
a littla 
easier 



1 

. 3 

have no 
affect 



1 

4 

caxsse sons 
small problem 

but nothing 
yourv animal 
can't handle 



1 



Cause very 
t serious < 
problems i 
; that you / 
doubt your 
aniaHl fill 
btf ab^Ea/ To 
handle 



Immediately after the fire: 





Ratlnft 


Reason for lUtlna 




Kood 






Cover 






Water 







HhaC night be your anlaal's reaction to Che changes in his/her envlronaenC? 
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* DISCTSSIOM 



1« what cKanset did you happtnlng? 

7. How did th«t« 'chtnitt «ff«ct your •alwils tbllitv to "tuikt « llvinn?*' 
- .3. Hov might your animals cnvlropment ^•%u chanirlnt after th9 flra? 

4. JUSPfkuCTOH: JntAoduct T(Uk H. VoK txanpU: ''We^^, lUU AJUvaJtuaU 
tht UvahitUy o{ qouK caiimJU tnyfifionmiM a ytoA laWi.^ Uott^ Tkt 
UApoHAiA to qutition 5 uUZl vaAy yiiidUxj, depc^iding on tkt <wea o< tht 
* a>unt/iy, tht tim of tkt ytoA, and tkt ^twUXy of tkt ilu uied «4 tht 
exfljif>(£. AtMo, 6omt ptoplt mcuf (ttl thttf wooW not bt aWe to Au^utve in 
tht iOit aUt^d tnwAjonmnt. You may iMHt to oAk ii thvtt ant any o( 
thtAC \cotogical lo^tAA**. I< 6o, yoa can oAk what'thtif mutd do ok ujhat ioouid 
kappoi to thtm. A^cA thty Kupond, have thtm w^Jt uiWi onotktA gnaup 
OK cho^t onotktK animt. 



TASK M 








Work In amall groups (2-5) • 


Animal 




A yaar haa paat alncc tha fire. Thinking about some of the flt«-rwlatcd 
changes that have happening, how do you rate the llvabllity of your anlmala 
environment now? Use the same rating ayatcm at In Taak G. 




Rating 


Same M or 

Different from 
Taak G Ratlns 


-]taaaon(8} for the 
Similarity or ' 
Difference 


Food 










Cover 










Water, 






< 





Disgjssiow 



!• What differences or-almllarltles did you think you might find tn vogr 
animals environment a year later? 

yd 

2* How could theae chanaea help your animal "make a living?" 

3. What are some ways fire could be used as a tool In managing wildlife? 

4. What can we say about fire and wildlife as a result of our Investigations 
today? 
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nw: AND sou 

DISCUSSION 

I. So' far we have Investigated reUtlonthlpt between fire and the living pert 
• of thle envlronnent. There ere also many non-living par^s of the 

envlronaent, one of which ia the stuff we are »lttlng (standing) on, the 
•oil. Form saall groups, take about 10 - 20 mln and do Task 1. 



XASK I Shifting for data 

.Work In snail groups (2-4) 

Hck m spot In this environment and. using the small shovel, dig c hole abo>it 
a foot deep. Use tha side of thfc hole to make observatlona abouC|j^e soil. 
What lire som things you notice? Wj: 

Observations 

I. 

2. * 
3. 



DISCUSSIOM 

' ' 

1. What were some things you noticed about the soil. . , ' * 

IWSTRUCTORj Art option hvie. to tUt tht thlnQ6 meittcortcd on a loAQt 
4 fleet oi paptK ok blackbooAd. 

2. Which of these things do you think a fire could affect? JUSTWCTOIti 
Ji you fcave tUUd thz fiupon&tt above, indicatt which onzA tht gAOup 
OQUU will be aiitcUd hi' iOit by mcmkotg thtm o«. 

<t " 

3. HOW night a fire affect : ^? IMSTRUCTOR: ^tcfe one OA an twrpU. 

Givtn tht tbnt and tht oppofUmUy, an option hiAt AM, .aittK tht 
p<vUicipcnt6 fiave iinl6htd di6<M6ion tht qutMtion, pccfe anothtK one ofi 
tht thinQ6 on tht tUt and dtt^ign {and pouibly dp] an invt&tisaUon 
into how iOit would aUtct It. 

4. What. are sose other soli characteristics .e haven* t ne^jationed here? 
Nott: Some ewwpZei t^ight be pH, ivUllUy, 6oll nutKitnt&, dAOAjtagt, 

' ViodabilUu. Ji 6olt ntitAltntA ok itAtUittf oAt nftnUonti, « on ^ " . ^. 
to ToAfe j/ Ji not inlAodiict it. FoK txwtpth ''Ont othtK AcU choAacttAUttt 
wt could add to thi& Utt might bz it6 ivttitity. " 

•5. For* small groups, take about 20 mln. and do Task J." 
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TASK J 

ttock in swdl groups (2*5). 



Dttenlning Soil Kuttients 



Th« fertility of a soil depends on the aaount of plant nutrients available 
for the plants use in it. IWo of these nutrients are Calciua and Magnesiua. 

Using th<s vater test kit» Measure the amount of Calciun and Hagnesiua in a 
saaple of the topaost layer of the soU« Using the procedure b«lotf» test 
for CalduB and Magnesiua. 

a* TMt the distilled vater you viU be using with the 
water test kit. Directions on its use ara inside.it. 

b* Foldl the filter paper into quarters* and put it into 
the funnel' so it foras a conei 



P & h 
9 . 




U4 

Put your saaple into filter'paper 0>ut don't pile it 
above the .cone fotMd by the filter paper. )• Set the 
funnel^into the glass Jar» ct^ or whatever ^glass 
contwier you are going to use to catch the water as 
it f /iters through the. saaple; 



Po^ a aeaauted amount of, the distilled water over the saaple < 
(5d aiililiters works well, but whatever you use* don't use 
to^auch— why?}. What aight be the reason for using 
dis^lled water? 

e* When the water is. finished filtering through, pour it 
back over the sapple and filter it agAln. 

f . Vhen the water is finished filterinR throuRh a second tlae, 
test it for Calciua and Kaghesiua by using the water test 
kit. HOTE: Before you do the actual test, use a little of 
the filtrate to rinse out the test vial in .the kit you 
are going to use. 



Total Hardness 



Hagnesiua 



Distilled 
Water - 


9 






Top Layer 

of 'Soil 

\ 









When yoV are finished, post your results on the large chart 



DISCUSSION 

1. How aight a fire affect the nutrients you found in the top layer of the soil? 

2. Take about IS minutes and do Task K. Use these ash samples. ^ 

INSTRUCTOR:- To do Tcuk K, you mJU need to make, 4ome oAk ^cwpUA ahtad oi timt. 



ERLC 
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Out uttif to do thi^ i6 to colttcZ lUtzK 6a)if>tu a .coupte oi dculA in 
advanct oi tiit invuXiqdtion, aJUan) thzm to dAy ItiXhtK 6y juAt 6tttL^g 
thzm oat ^ the. cUa oA, putting tlicm In an ovzn), and bovuno ^lem on a 
ceutce 6h9tt OK 6omt othtK ^iA^zpAooi ^uAjace. A^tvi tht <une& coo^, 
pat enough <n zack plMtlc bag to i<JU tkz cone ionmzd btf tht iUWi paptA. 
Ont typt of tUUtK cm be uAed (t.g^ pote needte&) ok a vcuU^tj, Ji only . 
one typi'lt used tAy to bt 6(iKt it JU pKttty mch thz ^ojne typt tht 
6tiuientA vuJU.bt cotUcting in To&fe J. a va/vLeXu i^ uAed, you may mnt - 
to txbtt vixat kind oi tUUvi It mA [pint nttdlts, hoKdiiood tzavtA, dtad 
gfm6, etc.) ioK po66iblt tompoAiioinA. A voKltty my be deA'Ctdbte ii 
dUitxvCt gKoup6 in ToAk J cottect dc^^cAen^ typeA o£ littvu 



TASK K 



Uork In snail groupi. 



Using the procedure you used In Task X> test the ashes for Calciim and 
Kagnesiua. NOTE: Before you use the funnel and glass^ jar> rinse them both with 
distilled water. Why? 

Total Hardness 



Distilled 








Water 








Top Layer 
of Soil 








Ashes 










- *j 


V 





Whan you are finished post your results on the large chart 



DISCUSSIOW ' ■ - 

1* What similarities or differences do you notice about the data we have 
collected? 

2. What might account for the (Increase/decrease) in the nutrients in ^ the 
ashes? NOTE: MoAt oj tfte data Ahoutd ^hovD on ^cAeo&e. 

3. What effects could this (increase/decrease). have on the plants and 
animals? 



A. What can ve say about the effect fire lias on the soil? 

5. What are soroe other non-living parta of the environment fire could 
affect? imntUCTOR: At thU point, tht iot/Ming toAk iA pptional 

TASK L 

WoKk atont OK in Amall gKOupA. 

VeAign an invzAtigation into iiAe'6 tUtct on ont oi tht othtK non-ti\Mng 
pa/UA oi tht ^viAonmnt you could do at homt/in Achool. 




F & £ 11 



I* At A rttult of our Invtttltatlona todiXt what can va aay about flra 
and ^he natural envlronaant? 



MATgRIALS HEEDEti , . 

-tarta aheeta ofjpapar (e.g. aa»al paper) or 

blackboard I o 
•fimt carda ^ 

-Fhoto or akatch of flra and aftermath 

-Ani«al carda 

•-Shovela or trovela 

rFiltar piper 

*Futmala 



-Dia tilled Water 

-Hardn^aa water taat kit (Celciua and 

Magneaium) 
•Aahea froK burned litter 
•Clipboarda or eotte aort of hard 

writing aurface for participants 
-Kagic Mrkera 



OBJECTIVES 

After covpleting this unit the participant should be abla to: 

1* Date nine 9 for a given erea* if a fi^re haa occurred recently. 

- 2* Identify at laast two plant adaptations to fire end detendne whether they 
would help the plant itaelf to survive or inaura a next ganaration* 

S* lafar the preaance or abaance of flra ea an environnantal InQLuenca from 
tha characteristics of tha cosnon plant a of e particular' anvlronsMnt* * 

4* Idantify at least three wsys firs can affact wlldllfa.. 

5. Pradict tha auaceptabill?^ of an animal to fire, given iu characteria|;ics* 

6« Identify st least two non-living parts of the envlronnent and 
describe in his/her own words how fire could effect it. 

7. Use the wster test kit to determine the calcium and magnesium content of 
litter and ashes. 



\ 
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HEMLOCK 




PHYSICAL DESCRIPTION ; HtJtlock 1« • conif«rou« Crts that 
raachaa 100 fa«t in height tnd livta about 250 to 300 yaars. 
Bark on youngar traaa ia flakay, acaly, and thin, vaking tha 
. craa auacaptibla to daaaga. Aa tha traa gata oldar, tha 
bark thickana to about two or thraa. i'nchaa, giving aora 
protection. Bacauaa ia ia ahada tolarant, it trill grov 
vary wlowly mdar tha ahada of a foraat canopy, but 
avantually vork ita way up into tha canopy and tha aun. 
Tha root ayatam ia vldaapraading but ahallov Md 
aaaily injurad by anvironaantal diaturbancaa • 

SEEDS ; Saall and vingad, apraad by tha wind. 
Saada aatura in conaa over, tha aunar and ara ahad 

ovar fall^ aiid^win^ar. Treaa begin producing, conaa 
when anyvrik'ere €roip^20-50 years old, but densely 
- shaded treee do not produce cones. ^ 

SEEDUKCS ; ^Survival best on shaded, noiat, 
cool eices, eepecially on decooqposing' leavee and 
twigs on the forest floor. They ere occeeionelly 
. found on old rotting etuape end logs. Bare soil 
or expoeed eitee ere not good beceuae the tiny * 
seedlings can be waahed out or burled In the mud 
xn heevy raine. oider eeedlinge can eurviva 
with aa little aa 5X full emlight. - Too much 
suQlight can ceuse heet injury or dry out the soil> 
killing the eeedling. 



SPROUTINC : Keslock doee not eprout neturelly. 



* TOLERANCE OF SHADE : 

r 



POOR 




^EXCELLENT 
. saadlings 
* end treee 

*Poor - Cannot grow or eurviva in 
in any ehade 
Excellent - Survives in very 
sheded conditions 



leaves and 
cones 
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SUMAC 



PHYSICAL DESCRIPTION ; SuBAc If a fhrub or small trse, ranging anywhara fro« 6 to 
30 fact tall and uaually grows In duaps. It Is easily Idantlflad in tha sxanar and 
fall^ by upright dusters of berry-lika fruit that turn bright red as tha sitaar fadaa. 
Bark ia avooth and very thin. Thu root ayates ia ahallov and spreading. 

SEEDS : Seeds are saall with a har4 coating and contained in frulta (like grapes 
or blueberriea). Scraping or abrasion of tha aaads helpa gerainitlon. Uaually thla 
ia^dona by paasaga through the digeative ayatas of aniaala. after they have eaten tha 
fruit. SuMc aeed ie epread to new areaa by wildlife who leaVa tha aeeds in their 
droppinge. 



SEEDLINGS: 



Seedlings need open eunny areas to get etartad^ without too «uch coapation 



SPROUTXNC ; • Once aatabliahad by aeed, euaac apreada outward in a roughly circular 
pattern by aproutlng from the roote, forming circular diava. It alao aproute whan 
above ground part of the plant has been killed or cut down. , 



nOLERANCE OF SHADE 

r- 

POOR 



EXCELISMT 



secdlinge 
and adults 



*Poor - Cannot grow 
shade 
Excellent - 
shaded con- 
ditiona 



or aurvlve in any . 
Survlvea in very 




Sumac forming cluof). 
The oldeat part oC the 
dump ia at tha canter* 




244 



JACK PINE 




PHYSICAL DtaCRIFTIOH t A mlddU a|«d pint' (■•tutti tbout 
50-^70 yMrt)* vmuaIIt |rowln$ around 70 to 80 t%%t fll. r 
Thi tlndUt art groupid in tvo« and iUghtly tviatad. Both n 

tha naadlaa and Wood ara vary raalnojoa. Bark on tha youag^f 
' traaa la raUtivaly thin, but thlcluins as tha traa Agaa. 
Tha root ayataii U ahallov and apraadlng (w>at of it la 
in tha uppar 18 or ao Inchaa of tba aoll). 

SEEDS ; Wingad* Saada ara. produced and hald In conaa 
which are aaalad with realn. Thay ara held o& the traa 
rather than ahad each year (aoMtlMa for aa long aa tWnty 
flva yeara.) and acctMulate aa tha treetgata older. 
High ceaperaturea^ (around 122 degraea Fahrenheit) ara 
needed to begin aaldLng the raala, allowing the cona 
to open, and gradually relaaae the aaada. Tha aeada 
thasaalvea are alao heet tolerant. 

SEEDLINGS ; Seadlinga do beat on bare aoil or wfeare the 
aat of dead naedlea or leavaa ia reduced to a thin layar. 
While they are aora tolerant of aheda than the adult 
traea, thay cannot atand being totally over ahadad. 

SPROUrmC; Jack pine doea not aprout* 



nOLERANdE OF SHADE: 



^ ' A ' 

POOR A \ 

X- ^ ' adulta \ 



EXCELUSMT 



•eadlinga 



*Poor - Cannot grow or survive in any shade 
Excellent - Survives in very shaded conditions 




r/'/iu*t4i4^ \ needles 
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NORTHERN WED OAK 



PHYSICiO* PtSCmnoW; HtdluB sittd broadlatf tv av^ragiat 70- 
f«tc In dlMtar. TIm bark la awoth aad 



90 faac hl|»i and 2->3 
thin la youngar traaa» cblckar and fumwad in oldar onaa* 
rooca tra daap aad braacblat* 



Tha 





Fork whan 
grovlns 
in amnt 
ochtr 
crtta 



to 



SODS: Acoma* Traaa bagln produdag tbaa 
^^fhan abottC 25 yaara'old but noc abtadanely 
oatll around SO yaara old. Saada aaeot^ 1a 
cba fall» lajrdorMat tn dia foraat floor 
ovar tha vliitar» ^aad garilnata^ In tba. aprlag* 
GandaatloQwbaat la cba aoll eovarad hy 
daad laaTia aad tvlga (dua to lacraaaad 
•olataaaa). 

SKKPLIHCS; Holatora critical factor la 
atrly aurrliral* If roota aaaaga -to paaatrata- 
throttgh tba daad laavaa md twlga oa tfaa 
fortat floor t tha aaadllnga ara aora raalataat 
dry vaatbar wklag aunrlval battar* 



Form whan 
growing In 
optn by 
Itaalf 



SPKOOTIKG; Producaa aany aprouta whan cut dowa or 
klllad by flra (aprouta davalop froa atuap or roota)* 
trata from aprouta davalop aa wall aa thoaa froa 
aaada* 



noURAllCB OF SHAOB: 




FOOt 



EXcnxniT 



Intatwdlata 
(aaadllnga 
aad traaa) 

*Poor - Cannot grow or aurvlva In any ahada 
Excallvnt - Survlvaa la vaty ahadad condltloaa 




Saad 
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3 

BIG BLUESTEM 




PHYSICAL DBSCRIPTICH: Big BXuttCM ^ 
•Xfo cAllttd BluajdnCt Turktyfoot, or 
B«ttrdsrMt !• • p«x«imiAl grMt (onm 
thttC Uvwt throu^ mt Ismc evo yn 
M opppttd Co « wmualt ont thse dist 
•c thtt ttii^ of ehtt groirlnt ••Mon.) 
thttC $roim in bundws up eo tlx 
Cttll. U«vtt m ntttrov (abouc 3/8**) » 
•cm iolid and say. ba branchad 
ac cha cop* Tha abova ground pare of 
cha pXaac krowa fro« undartround aeaaa 
IsoMaa)). 



(rhli 



Groirth a carta in tha lata 



•prlns (around Nay) and conelauaa 
ehrou^ tha\aumr, with flowarlng and 
aaad producing oecurlng In lata auwr* 
Tha abova gr<pvnd pare of tha plane diaa- 
back in tha fall vhiXa tha thlsoMa 
bacoaa doraant ovar tha vlntar. Tha 
root ayataa ik axtanaiire and paoatrataa 
daapXy (6-7 fW)* 

SBKDS ! Saada >ra aaalX and light, and 
acat«^arad by tha vlnd« 



SEEDLINGS; To %uccaad» aaadlinga naad 
raXativaXy aunay apota without to such 
coapatition and XittXa or no daad »at 
of vagatation (littar) aaparating thak 
fron tha apiX. 

SPROUTING: Big BluaataA aatabXiahaa naw - 
pXanta by aaad but apraada by axtanding and 
aprouting froa rhixoaaa, avantuaXXy foning a 
bunch . 

*TOLgRAHCE OF SHADE: 



POOR 



aaadlinga 
& adulta 



EXCILLENT 



*Pcor - Cannot grow or aurvlva- In any 
ahada. 

Excallant - Survlvaa in vary ahadad 
conditiona. 
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SUGAR MAPLE 




PHYSICAL DgSCKirnOW i Sugar Kftpl« Is • fairly long livad (30(M00 
yaars) broadlsaf trss, avsraglBf 70^110 f««t tall, and aatttrlnc 
around 150 yaara old. In tha opftA,^ tha traa braachaa clpaa to tha 
iroundy but vhaa iroviag in aaoog otKar traaa, tha trunk vaaalaa 
ralativaly olaar of branehaa* On yptafar traaa, 
tha bark la taooth and y%tf thin* As tha traa- gats 
oldar* tha bark furrows aad thlckans* but usually 
doaa not s«t than ooa Inch thick, lha root 
ayataa Is daap aad braa^wlng* 

SUPS : Vlngad and apraad by tha vlnd* Saad 
cropa on youngar traas ara light f but gat 
haavlar aa tha traa gats oldar* Saads rlpan 
in tha fall, lay on tha forast floor ovar tha * 
vlntar and gandnata In tha spring* 

SBtDIIHGS: SaadUngs hava no troubla astabUshlng 
chasMl'vas In ahadad condltloos* Cool« aolst 
conditions ara bast for saadllng dairalopatnt. 
Saadllngs ara not hlndarad by daap layara of 
daad laa^ma and othar dacaylag vagltatlon on tha 
foraat floor* ^ 

SPROOTINC : Sprouting from atuapa happaost but amount dacraaaaa 
with agap traa alsa* and. If cut« yaara alaoa cutting* 
Sprouting aftar a flra Is laaa 

USRAilCS OF SHADE: 



ncBLUorr 

saadllngs 
aad adults 

*Poor - Cannot grov or aurvlYa In any ahada 
Excallant * Sunrlvaa In vary ahadad condltlona* 




leaf 



9\ • 
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DANDELION 



l.v.'V>- 




i 



PHYSICAL DgSCIIPTION; DwUlirOM if •taalaaa, 
partnnlAl (a noo-voody plant (hat li^a throvfh 
« at laaat two yaan aa oppoaad to an annual, ona 
that diaa at tha and of tha trowlns aaaaon*) plants* 
Tha laavaa radiata out fro« tha caatar of tha plant 
(lika.apokaa from the hub of a hiqrcia whaal) on 
tha ftouadi whila tha^ flowar irova on a atalk ^ 
atickins up out of tha cantar of tha plant* T^a 
root la thick and coaraa (lika a carrot), nay ba 
alaoat'a foot Ions* and atoraa food for tha plant* \ 
Tha flowars ara yallow* 

SEEPS; SaaU* Each haa ita own faathary 
"parachuta" and dan ba apraad lont dlatancaa by 
tha wind* Saada can ba producad yaar round if tha 
cUaata,«la right « 

SEEDLINGS; Saadlinga naad aoM roos to grov« Thay 
do baat on aitaa whara thay can gat at tha aoil 
quickly, gat plant^^ of light, and don*t hava too such 
coapatition froa othar plant* • 

SPROPyiNG: Oandalion quickly raplaca* laavaa vhan tha 
above ground part pf tha plane ia reaovad* Tha ^food atored 
in tha large, fleahy root givaa it tha raaarvaa to aprout repeatedly* 



* TOLgRAKC£ OF SHADE; 

seddlinga 
& adulta 



exce: 



IXENT 



*Poor - Cannot grov or survive In any ahada* 
excellent * Survlvea In very shaded conditions « 
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EVIDENCE: • 




Droppings small, round-1/8 to 1/4 
INCH DiA. Dull, dry tan or glossy, 
moist brown to dark green. 

* "Farms'! under brush clumps near 
narrow. well worn trails. 

* Small, 5-6 inches dia. burrows for 
nest cavities in dense grass. oth^r 
COVER. Check for characteristic * • 
rabbit fur. 

* Rabbit fur in or around underground ^ 
dens of other animals <e.g. wood- 
CHUCK burrows) « 

* Small twigs or young tree trunks wm 

BARK EATEN NEAR GROUND LEVEL-TOOTH 
MARKS EVIDENT. 



H/\B1TAT: 



Open brushy or forest border type 
COVER « Weedy fence rcwsi hedge 

FENCESi THICKETS« DENSE HIGH QflASS# 
BRUSH PILES. 

FOODS: 



Entirely vegetarian. Grasses, sedge:: 
herbs. clover. alfalfa. soybeans.- 
vfheat. rye. various garden vegetableb 

it. VMNTER. FRUITS. BERRIES. CORN« 
BUDS. TWKj-^.. bark of SHRUBS. VINES 
AND TREES. « ^ 

PREDATORS: ^ , 



Hawks, owls, crows, foxes, coyotes. , 
minks. weasels. dogs. cats. snakes. 

MAN. 



EVIDENCE: 




• Droppings variable with food eaten- 
not distinctive. ^ 

• Home sites genIrally amy puce thAt 
is dry. ^sheltered. safe. 

• DenS or nest of OTHER ANIMALS. 
CAVITIES IN ROCKS. BRUSH PILES. 
TRASH HEAPS. HOLLOW TREES AND LOGS. 
BARNS. GARAGES. ETC. 



HABITAT : >* 

Prefer wooded areas near streams; 
farming areas with timber near 
" sources of water such as ponds and - 
LAKES. Extremely adaptable to 

VARYING habitats. 

FOODS: 



Punt-fruits, during fall and early 

WINTER/ including POKEBERRIES. 

mulberries, hackberries. green, 
jbriers/ ground cherries. grapes, 
blackberries/ apples. pawpaws. 

HAWS. PERSIMMONS 4 AlSO CORN. 
AnIMAL-MOSTLY CARRION' (DEAD ANIMALS. 
BOTH WILD & DOMESTIC). ALSO JN- 
SECTS. SNAKES. FROGS. TOADS. 
' BIRDS & EGGS. SNAILS/ CRAYFISH. 

PREDATORS ; 
Man. DOGS, foxes, coyotes^ bobcats. 

OWLS. 



-if 



2y: 



9 
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EVIDENCE: 



Conspicuous pile of excavated dirt 
at main entrance to burroh-up^ to 
4¥ feet in dia. 



• Burrow main entrance hole approx* 
1 foot in dia. 

^ Burrow side entrances smalL/ well 
concealed with dirt pile absent. 

• Hair, tracks at entrance clues to 

KIND OF ANIMAL OCCUPAffT. p 



HABITAT ; < . » 

Timber bordered by open und. Along 
fence rows ano heavily vegetated 
gullies. or stream banks. suhheit 
dens often in open trop fields or 
grasslands. 

rOODS i 

Primarily vegetarian-less than U of 
dtet is animal flesh. leaves/ 
flowers, stems of grasses, clover, 
alfalfa and many wild herbs ^ garden 
crops like peas, bean^, corn. also 
apples, pawpaws. .occaionally_grassr_ 

— HOPPERS7-SNATi:s7"J0NE~BU6S, YOUNG 
BIRDS, BIRD EGGS. 

PREDATORS ;- . 

Foxes, coyoYes/ dogs, bobcats. minks# 
weasels. hawks. owls. large snakes. 

KAN. 



EVIDENCE: 



■ Droppings long and slender-similar 
to weasel but urger. Folded or 
irf:egiurly segmented when consist- 
. I NG OF FUR. Color extremes from 
white to buck depending on diet. 

* Dens under tree roots, siream bank 
cavities/ under logs and stumps. in 

. hollow trees. muskrat lodges. 

• Nest 'CHAMBER approx. 1 ft. in dia. 

LINED WITH GRASS/ LEAVES. FUR OR 
* ' ' FEATHERS. 



HABITAT ; 

One basic habitat requirement is - 

PERMANEIjlT WATER. TiMBER ADJACENT TO 
WATER IS PREFERRED BUT NOT ESSENTIAL. 
DWELL ALONG STREAM AND RIVER BANKS OR 
SHORELINES OF PONDS. LAKES. MARSHES 

/OOD : 

Diet MD^TURE between JERREStRIAL AND 
AQUATIC FORMS.- INCLUDES: RATS. MICE# 
RABBITS. BIRDS. SQUIRRELS. INSECTS. 
SPIDERS. SNAILS. DOMESTIC CATS. 
SHREWS. MOLES. BATS. TURTLES AND 
THEIR EGGS. SNAKES. BIRD EGGS. FROGS. 
FISH. CRAYFISH. MUSKSATS. 

PREDATORS:' 
'Owls, foxes, coyotes, bobcats, dogs. 

MAN. 



2' J J € 



254 



EVIDENCE: 



• Large (2*) four-toed tracks without 
claw harks. 

• DrOPPINSS SESMENTED but EASILY CON- 
FUSED WITH COYOTE AND DOG. 

• Droppings usually covered-scratch 

MARKS may show. 

Scratch marks on trees' from claw 
sharpening. 

• Rest shelters in thickets, standing 
OR fallen hollow trees, or rocky 
cliff recesses. 

• Whelping nests made of dried leaves 
and moss. 



HABITAT ; 

Heavy forest cover, preferably / 

SECOND growth TIMBER WITH UNDER;/ 
BRUSH, CLIFFS AND CLEARINGS. ALSO/ 
TIMBERED SWAMPS. 



/ 

FOODS ; . / 
Rabbits, rats, mice, shrews, sqi/irrels 

DEER (mostly CARRION), OPPOSSUMS, 

domestic cats, wild turkeys, quail, 
occasional grasses. 

PREDATORS ; 

Man and dogs are chief predators. 
Also foxes, coyotes, great-horned 
owls cn young. / 

/ ■ ■ 



/ 



EV'ILENCE; 



• Dog-like droppings with hair. 

• Partially eaten remains of animals, 
leg bones broken. 

• Dens in unused fields; banks; rock 
cavities; under hollow trees, logs. 

deserted buildings. BRU6H PILES. 

Remodeled dens of woodchucks. ^ 
Dens with one or more openings, l-l? 

FEET IN DIAMETER. 



HABITAT: 

Brushy areas; along the edge of 
timber; open farmlands. 

/ 

FOODS: 



Old. sick, weak animals usual prey. 
Mainly rabbits, rats. mice. Also 
birds. insects. other wild mammals, 
punts. carrion (dead animals), 
poultry. livestock • 



/ 



PREDATORS: 



Dogs. GRFJVT-rcRN^D Owls, bobcats (on 
young). Man is /the chief predator. 



9 
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EVIDENCE: 



Droppings may have musty odor/ not 

STRONG MUSK SMELLi 

Dens in ground, stumps, refuse 
. dumps. caves. rock piles/ rock 
crevices. under buildings', abandoned 
dens of woodchucks/ foxes # etc« 
often used, 

Faint skunk odor around den. 

Distinctive buck and/or white hairs 
around den openings. 

• Ground pitted from digging for in- 
sects. FOREST LEAF, litter DISTURBED, 



HABITAP ; 

Varies with und use but prefer 
forest borders. brushy field 
corners/ fence rows# or open grassy 
fields with wooded ravines and 
rock outcrops near permanent wr^ter, 

FOODS ; 

^ Insects and larvae preferred food 
including bees and wasps. also rats, 
mice/ moles# shrews. ground squirrels, 
chipmunksi young rabbits# carrion^ 
FRUITS, Occasionally birds and their 

EGGS# LIZARDS^ SALAMANDERS. FR06S# 
earthworms, crayfish^ CLAMS# MINNOWS/ 
TURTLE EGGS# GRASSES/ LEAVES # BUDS# 
ROOTS. NUTS# GRAINS^ FUNGI, _ 

PREDATORS : 

Great-horned owls# coyotes, foxes # 
badgers # bobcats-on young when other 

FOOD SCARCE, D0GS# MAN. 



EVIDENCE: 



* Droppings OF granuur appearance, 
even dia. . uck of taper. 

• Shells of crayfish, fresh water cuhs 

DeNS' tN HOLLOW TREES AND LOGS. CAVES. 
ROCK CREVICES/ ABANDONED WOODCHUCK 
BURROWS. CAVITIES UNDER TREE ROOTS. 
CORNSHOCKS. HAYSTACKS. SQUIRREL N.ESTS 
BARNS. DESERTED BUILDINGS. MUSKRAT 
HOUSES. 



HABITAT ; 

Hardwood timber areas-either dense 
forest or timber border of rivers# 
. • streams # lakes or ponds i 

FOODS ; 

Plant-persimmons, grapes, plums. 

CHOKE cherries. BUCKBERRIES# 

grasses, sedges, corn, acorns, 
eecans/ other nuts. osage , 
Orange, greekbriars. mulberries. 
Animal-crayfish, clams, fish, insects. 
- spiders. frogs. snakes# turtles 
and their eggs. snails. earth- 
worms/ eggs and young of birds, 
mice. squirrels/ rabbits. musk- 
rats/ occasionally poultry. 



PREDATORS : 
Man. DOGS, ureat-horned 

CATS. COYOTES (ON YOUNG). 



Great-Horned Owls, bob- 
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EVALUATION SURVEY ^^^^^^^^ 



Respondents 



PART I, Problem Aroas and Uso Potontial 
1. Clarity of Direction^ 

1.1 How would you describe the directions 
for the instructor? 

X = 4.05 
sd =: .780 

1.2 Based on your experience, 
how do you think participants 
in a "process approach" or 
other workshop would find the 
directions? 

X = 3.89 
sd = .994 



1 2 11 5 
1 2 3 4 5 

very confusing veiy clear 

and difficult and easy to 

to follow understand 

2 4 7 6 
1 2 3 4 5 

very confusing very clear 

and difficult and easy to 

to follow understand 



Comments: 



Estimated Time Frame for Tasks 

In general, do you think the stated 
completion time for the task is> 

X = 3.33 
sd = .767 

f 

Comments: I 



1 

too 
long 



2 
3 



9 

3 

just 

about 

right 



6 
4 



1 

5 

too 
short 



3^ Lesson plan/objectives relationship 
(Objectives stated on the last page 
of the lesson plan) 

Do you think the learning experiences 
provided by the lesson plan will re*- 
suit in the stated objectives being met: 

> X = 3.83 
sd = .924 

Coniments: 



1 
1 

poorly 



0 
2 



3 
3 



11 
4 



3 
5 

excellently 



4.1 



ERIC 



Flow of Information 

From the instructor's point of view, 
did you find the flow of ideas , con- 
cepts, and information: 

X = 3.89 
sd = .900 



2 



2 

1 2 
very confusing 
hard to follow 



2 
3 



10 
4 



4 
5 

ver^'a dlear, 
easy to 
follow 
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4.2 How cloar no you think participants 

in a "process approach" or othor 1" 
workshop would find the flow ot in- very 
f oimatiori? ^ , confusing, 

X =3.53 hard to 

sd =: .905 follow 



Comments: 



8 
3 



6 
4 



3 
5 

very clear 
easy to 
follow 



Ease of Use 

Assuming that the appropriate site 

and materials are available, do 
you think this lesson plan would 
be: 

X =: 3.79 

sd = 1.23 



Coimnents: 



1 2 
1 2 
very 
difficult 
to facilitate 



4 5^ 7 

3 4 5 

^very easy 
to 

facilitate 



6. Materials) 

6*1 Given your present situation, 
would the materials required 
•for the lesson plan: 

1 X =: 3.89 

sd = .875 



1 

be too 
difficult 
*^to acquire^ 



5 
3 



8 
4 



5 
5 

be very 
easy to 
acquire 



6.2 In your opinion, are the materials in (or required by) the lesson plan 
adequate for (check one): 



6.21 the instructor? 

6.22 tho participant? 



19_ yos no no opinion 

18 yos 1 no 0 no opinion 



6.3 What other materials or information (if any) would you like to see: 
6.31 for the instructor? 



6.32 for the participant? 



no comment = 15 

^ comment = 3- 

no comment - 15 

comment = 3 



Comments: 



^either by making your own or purchase. 



ERLC 
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7.* Use Potential 

7. 1 Given your present situation and the materials need^d| could 
you (answer as many as apply): 

7.1a. use the entire lesson plan as designed. 13 y es 5 no 

7. 1 b. use individual tasks or series of 

tasks as designed. 18 y es 1 no 

^ 7.1 c. modify the tasks and/or discussion 

to suit your needs. 18 y es 0 n o 

7. 1 d. use it as an idea source. 16 yes 0 no 

7.1 e. not use it at all. ' « 1 yes 5 no 



7.2 Would you use this lesson plan (or parts of it) don't 
the foreseeable future? lly.es 1 no 7 know 

If you answered "no" or "don't know*', please indicate the 
reason (s) below: (check as many as apply) . 

7. .2 a. I don't know enough about fire in the 

environment. 2 

7.2 b.. I'm not interested in the topic. 0 

7.2 c. I don't think thi9 participants would 

find the topic of value to thenTl. 1 

7.2 d. I don't think the participants would 

find the tasks* interesting. 0 

7.2 e. I think other topics are more important. 0 

7.2 f. It doesn't fit into the process approach 
workshops or other program I'm involved 
in ' 0 

7.2 g. Other: 8 comments — 5 - workload reduces oppor- 
tunity not in EE as much. 
» 1 - prefer present investi- 

gations. 
1 - amount of content 

inhibiting.' 
1 - hesitant to use "alone", 
use in relation to other 
investigations. 

Comments; 



2 



8. Based on your experience as a workshop participant and/or 
facilitator, how would you comparoi on an overall basis, 
this investigation lesson plan with the four presently used 
in the process approach workshops (Soil, Water, Forest, and 
Habitat)? 

x=3.II 
gd '« ,658 



1 4 
1 2 

much less 

effective 

a learning 

experience 



7 
3 

about as 
effective 
a learning 
experience 



7 
4 



much more 
effective 
a leaxuiing 
experience 



'fe^RT II: Adaptability 

1. Adaptability for shortening. 

1.1 Do you feel this lesson plan can be adapted 
for shorter time ^periods by omitting various 
tasks? 



16 yes 5 no 



1.2 Which tasks do you think would -be the best to OMIT to save " 
time. Indicate your first choice with a 1 (first omitted), 
your second with a 2 (second omitted),' etc. If you think 
the task should not be omitted, leave its space blank. 



Task A 42^ 
Task B 22 
Task C 18 
Task D 45 



Task E ^ 
Task F 6 
Task G 14_ 
Task H 14_ ^ 



Task I 25^ 
Task J 67^ 
Task K 68 



*Task omission scores, not number of respondents 



2. Adaptability for Task Use out of Context 

/* 

2.1 Do you feel there are tasks in this less6n plan 
that could stand alone as a learning experience? 

don't 

15 yes ^ no ^ know 
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2.2 If so, Miiich ones? (check as many 'as apply) 



Task A ^ 
Task B 
Task C 8 
Task D 3 



Task E ^ 
Task F 9 
Task G 
Task H 3 



Task I jr^ 
Task J ^ 
Task K 5 



PART III; Suggestions for Improvement 

In the Space below and/or on the lesson plan itself, please 
make any^ comments or suggestions which you think would improve 
the effectiveness of the lesson plan; or any other coimnents you 
may have on overall content, value, style, "etc. 



See Text. 



^^^^^THANKS FOR YOUR HELPI^^-^^** 



ERIC 



2::Z 



\ 
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Teachers 



(B) Fire and the Natural Environment 



EVALUATION SURVEY 



PART I, Problem Areas and Vse Potential 

!• Clarity ol Directions 

^llow would you describe the directions 
for the instructor? 

X = 4.2 
sd = .837 

♦Based on your experience as a 
teacher, how do you think your 
students would describe the 
directions on the task cards? 

X = 3.6 
sd = .894 



1 2 
very confusing 
and difficult 
to follow 

1 2 
very confusing 
and difficult 
to follow 



1 

3 



3 
3 



2 2 

4 5 

very clear 
and easy to 
understand 

1 1 
4.5 

very clear 
' and easy to* 

imderstand 



Comments: 



Estimated Time Frame for Tasks 

*In general, do you think the 
stated completion tim§ for the 
tasks is: 

X = 3.5 
sd = .577 



I 

too 
long 



2 
3 

just 

about 

right 



2 
4 



5 
too 
short 



Comments: 



3. X®sson Plan/Objectives Relationship 

(Objectives stated on the last page of the lesson plan) 



*Do you think the learning experiences 
provided by the lesson plan will re- 
sult in the stated objectives being 
met: 



^ A A 



sd = .548 



Ccanments: 



poorly 



3 2- 

4 5 
excellently 



•ERIC 
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4, /Flow of Information 

*Froin a- -teacher's point of view, 
did you find the flow of ideas, 
concepts, and information: 

X ^ 4,00 
' ^d =5 i.bo 

*How do you think yoxir students 
would find the flow of information? 

X =: 3.8 
sd = .837 



very 
confusing, 
hard to 
follow 



1 . 
very 
contusing, 
hard to 
follow 



2 12 

3 4 5 

very clear, 
easy to 
follow ■ 



2 2 1 • 

3 4 5 

very clear, 
easy to 
follow 



Comments: 



Ease of Use 

^Assuming that you had an appropriate 
site, the required materials, and 

' the time available, do you think 
this lesson plan would be? 



X 

sd 



=5 3.8 
= .447 



Comments: 



1 

very, 
difficult 
for you to 

use 



1 
3 



4 
4 



very easy 
for you 
to use 



Materials 

*Given your present situation, 
would the materials required 
for the Jesson plan: 

X =s 3.8 
sd =s 1.095 ' 



1 2 
be too 
difficult 
to acquire* 



3 
3 



2 
5 

be very 
easy to 
acquire 



^either by making your own or purchase. 

*In your opinion, are the materials in (or required by) the lesson plan 
adequate for (check one): 



the instructor? 4 y es " 1 n o 

the student? 4 yes 1 no 



0 no opinion 
0 no opinion 



*What oth^^r materials or information (if any) would you like to see: 

for the inst' :tor? no comnSent 5 

comment = 0 



for the studf 



no comment 5 
comment s 0 



ERLC 



Commeiits: 
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7. Use 'Potential 

"^Given your present situation and the materials needed, could 



you (answer as manySas apply): 

a. use the entire lesson plan as designed? 

b. use individual tasks or series of tasks 
as designed? 

c. modify the tasks and/or discussion to 
suit your needs? 

d. use it as an idea sourco? 

0. not use it at all? 

^ Would you use this lesson plan (or parts of it;) 
in the foreseeable future? 

3 yes 0 no 



5 yes 0 no 

4 yes 0 no 
Y 

4 yes 0 no 

4 yes, 0 n o 

1 yes 0 no 



don't 
0 know 



^If you answered "no" or '"don't know", please indicate the^ 
reason (s) below: (check as many as apply) 

I don't know enough about fire in the environment. 0 

I'm not interested in the topic. o 

I think other topics aremore important. ' 0 

1 don't thfnk my students would, find the 

tasks intorestlnK. 0 

I don't think my students would find the 
atopic interesting- . ' 0 

I don't tliink my students would find it of* ^ 
value to them. 0 

It doesn't fit into the time frame I have 

to work in. 0 

I can-'t get my kids outside.^ , 0- 

It doesn't fit in with the present curriculum. 0 

The format doesn't fit the way I teach. o 

/ 

Otlier: no coinmonts * 

Conunents: 



ERIC 
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PArT II; Adaptability 

1. Addptability for shortening. 

Do you feel this lesson plan can be adapted 
for shorter time periods (i.e. shorter than 
need* to do the entire lesson plan) by omitting 
various tasks? 



3 yes 



0 no 



MVliich I asks do you thiJik would be tJu' host to OMIT to sixvc 
timer. Indicate* your ilrst choice with a I (f irsTl^mi ttod) 
your second with a :i (second omitted), etc. If you think 
the task sliould not be omitted, leave its space blank. 



Task A 
Task B 
Task C 
Task D 



17 
0 
0 
0 



Task E 
Task F 
Task G 
Task H 



0 
0 



Task I 0 
Task^ 0 
Task K ^ 
Task L n/a 



Adaptability for Task Use out of Context 
. \ ' 

M)o you feel there are tasks in this lesson 
plan that could stand alone as a learning 
oxporlenco? 2 y es 1 no 

Mr so, which oncvs? (Chfck as many as apply) 

Task E Task I 



•I'usk A 

Task B 

Task C 

Task D 



Task F 
Task G 
Task H 



don't 
0 kpQw 



Task J 

Task K 
Task L n/a 
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\RT III: Suggestions for Improvement 

In the space below and/or on the lesson plan itself, please 
make any comments or suggestions which you think would improve 
the effectiveness of the lesson plan; or any other crnnments you 
may have on overall content, value, style, etc. 



'^^"^^TliANKS mn YOUR HKI,P!»^*^^5< 



2 V^y 



• y 



• 2S6 



(c) 



A I.SSSON PLAN FOR INVESTIOATINO 

iini:, iNThKf-sr ckiuips, and'kikk 



- \ 

I. Ut^<! 8tnrt off by using these aerial photos and, taking ahout lO minutes, do 



TASK A^ , » 

Work In ftrull groups. 



.Land can be used In many dlffere'nt ways. I.lst ai aany different uses m you can 
ftnd^ on the aerial ^>hoto: V r 



3- 
4, 



DISCUSSION 

1. What kinds fef uses did you find? 



Suppose we were considering changing the use of the land ^round here for, say-^ 
(pick one fo the uses mc^loned In response^ to the previous question), 
or types of peoole uoultl hi> in>^^^mt^A i... .. . 



I T- ^ ■ "^"'^^ u^:fTi.iuucu *n reeponoe to the previous questl 

What groups or types of people would be Interested In or affected by the chance? 

3> Using tha data we have , generated, take about 13^ minutes and do T^B. 



TASK B 



Work alone or In pairs 



Analyze the relationships between the new land use proposeci^ln the discussion and three 

or four of the Interest groups mentioned. Indicate v%lch grjDups might benefit by the 

change by drawing a line from the land use to the group. It.en' using a penci o^ a pen 

hur? bTJrdUMk^^the^-rnj;'^^^ ^"'^ ^^"^ " ^ — ^ -"^^ 



Interest Groups 



How the change would 
benefit/hurt the group 



New Land Use: 



3. 
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Land Use 2 



DISCUSSION 



1. What groups did you list as bcnefltlnR? hiUAuctOK: A5 Xhetj oAc mntiomd 

(Oum UnQ4 connecting the land a4e and the ititsiKC6t g^ow/M. - 

2. What groups did you list as being hurt by or disliking the change? InAtAuctoK: 
Again, d^at^ in tincA, At tfu.i point, t/ie>tc mu be i,ntCMi^t gKoup6 thcU an^ li^ttd 
OA both'btntiiting and biung huxt by the, change. Ji thi& occu/u, inqiiOie oa to wfetf. 



Introduction to the Simulation 

I. Very often tliese different relationships lead to conflicts and make deciding how 
to use land a difficult aattfeV. What are some wa'ys people might try to resolve' 
> these conflicts? ' 

' 2. JnStAuttoK: Introduce the Sirru(ation ijcs:*ti, Fo^ «x<«mp^c: "Ove^i the next 

- 2 fiou/u we oAc goini^ to-use a 6inueAtion, A Bu/uUng U6uef to inverittgate, 6ome 
tkingt that can compUaite making decisions that iniiuence ok determine tand U4e;^ 
mat goe^ Znto. tfioi^e decisions; and maybe gain a tittle Inhlght into fibiu iuc/i ' 
aecc6co»i5 aie mde. Let' 5 Afa^t by bfieaking up into ievcn gioup4 and by fieading 
the Introduction IpoAZ 1) and tfie Sequence o^ Events Ipatt 2)." Note: T\y to 
keep, OA aApo66ibie, the 6ame nmbcA oi people in each g^oup. AIao, be. 
pAzpaied to^a^tign each gioup an intene.l^t g\oup Kolz {ok allbw each gKoup to 
dio6e one). PKovide 6igns ioK each g^xottp 6o evenyone fettou»i icfio evefu*one else is. 
l^inaUtj, be iuAe to have enough Goal Notifrication, Influence Atlocation IpoAts 5), and 
message io^m Uncludinq caAbon papen), along vxUh a stopicatch, ok watch i^ith a 
second hand. Once tiie gKoups have ^nished Ke^ading the lnt*iaductLon and the 
Sequence o^ Events, aniwey. quiestions and'Kevieifr the pnocedtuie oi thk gaine to make 
suAe eveKuone mdenstands it. AiteK tJii!^, teU the gKoups to go on to Task C." 
As they begin, pass out Goal NoUiicalion and Initaence Allocation FoKms. Give ' 
each gKoup a copy oi tJieiK goals only. An option heM is, instead oi giving thesn 
gocLls\ have each gKoup gencKote. dTUoAt tiinee ok iouK oi theix otm. this 
iZ done, be suAz to include it as a step in Task C ok as a task by itseli. 




3. 



TASK C 



Work Alone. 



Read the Current State of Affairs (part 3) 



Note your lnterf.3t group goals on the Coal Notification fonj. JnStKttctoK: 
li you plan on having the (iKoups vote at the end oi the simolation, have them 
nank theiK goals {moit to least impoKtant) and Ketwm the iom to you. 



Read the six Policy Alternatives (part 4)/ 



4. Decide which of the six Policy Altematlvea (there may he more than one) would 
establish your group's desired pi'llcy for Engel County consistant with your 

gro up's goalj; and devel op a strategy for using the influence of your group 

and ochcrd to t^dcabllsh- tho3(^ desired policies, 



5. Notify the in»;rructor when you are ready to continue. 



Format* used with the kind pennisslon of Dr. Paul Kehne. 



Land Use 3 



OAC Kcadii to contAnuc, HownvcK, do not lOcUt too lon(} iiv\ antj one 
others rt^c ficddij to go, Aj((e^ annoiljf\cA.nQ the btagintUng of^ ^omd I 



AbouX 10 min^Ue^ into the ^iK6t \omd, announce 
oi the ^vpatation and Housing P^oj^ctio>l& and a 
fmponJt on thz Ecology oi thz BMi&hland. 



Make 6pzcial annoimctfmnt^ you dzzm neceA^o/icj th\oughout the 
fiound, 



I. 



F^vc rnlmtejt^ beioKe qic Komd e«rf4, amoimicz tixa^t tke In<^e«ce 
kiXocaXJion fofm uJltl be due at the. end oi the ^ound, \ 



e nohl^ied you they . 
g\oup the. 

do t/ic ^ottoi^ng: 

thz avaiZabltlty 
szction pi tiiz 



inthen the me^^enge^ Ui you a/it nJ^tng one) b^ing^\ you Keque^tA ^ofi 
conie^ence^, a^lign a tcme and location iox eac\\ 
have ihz mzi^engcA ^etuAn the io^ to each oi 
chainmen. 



I con^e^encf r^and 
Vie appKop^atc 



S, A-t '^/uTeHd io(mrf~rr~a*irteuncc ^ut(Tj[it-o^rfe^ be adopted at pie 
end oi the game a policy rrmt be 6uppoH.ted by a net inituence po^int 
total oi 3Z5, At the end bi t^e ^ound, Xjepo/itithe AciuttA oi the 
Iniluence AJUocation fonm, Tku can be done mo cvk/a: 11] ViMdio6e 
only the total points eoAned by each policy {positive and negattue); 
o^ 12] Vi^ close the point totaZ ioK each poliiy and^hou) each gfioup 
voted, li you tiie tiie latter option, you mayjwant to it4e cm \ 
enloAged veuion oi the Iniluenct Allocation MoAw to fmcond and \ 
fiepo,^ the ieAutt&, I \ 



At the end oi the^thiKd nound, post the ilnaZ ^sutU {again, you \ 
can use an enloAged veuion oi the Iniluinceli AjlZocation iofun to Kecdnd 
and fizpofit the tcAuttdJ, li you dLdn*t nzpont fiow each oKoup votea 
at the end oi the previous ^unds, do 6o now. An option henz IS to \ 
have the gnjoup a* a ukole vot€ to decide vohich inteiist gfioup came 
cZosest to achieving its goals as nanked by it in the beginning o{ 
the game Ui you plan to do this, make sufie to ujse the Goal Notiiication 
fonms at the beginnino oi ttie sirulation,] ,^ To' do this, have each 
gfu>up shoJie tliei^ gocCls ukth tiie othei groups, then have the fteM oi , 
the gfioup vote on that gfioup, Aite^ the voting Is oveK, go into 
the post simulation discussion. 



DISCUSSION 



Tnst\uctofi: The post simulation discussion is ve.fuj impoxtant because it allom the ' 
poAticipants to exploKe ichat they and othefi g^oups did dn/Ung the simutation and 
why, hoio they ^clt, etc. It also can exploKe the fie^lationsfiips beM^)ce.n what happenec 
in the game a)id potsible ical tiie situations, /lotu they might be similoA. and 
[possibly mote important] whatjhas been leit out oi the simulation tiiat would be 
pyisent in the ^eal wo/ild. come, this discussion y.an end up ioUoiUng many 
(UiicAent Kouteif, The set oi quesUons belao oajl a couple oi suqgc^ted a.xeas 
that could be covered. Use them ii you tike o^i take a^HeAjCiU diAjection ii you 



2, What did you find happening during the game? 
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3. What kind of strategy worked best for your group? 

4. What Influence dTd decisions made by other groups have on yours?- 

c 

5. What slollarltles or differences do you think exist between the way decisions 
were aade in the game and hov* they might be nade in real life situations? 
nhould decisions be nade in real- life like they were in the simulation? 



6. How did you feel during the game? 

7. What happened during the game to change you feelings? Why? 

8. How- would you compare your feelings with people in real life? 

9. What might have happened if more interest groups and different issues? 

10. What other changes could be made to make this simulation as realistic as 
possible? 



11. One of the assumptions we made in the simulation we iu^t finished is that each 
interest group has an equal amount of influence to use. This isn't 
always the case (Note: is this was mentioned previously in^ the post simulation 
discussion, refer to it.). Keeping this in,itlnd, take.abojUt 5-10 minutes and 
do Task D. 



TASK D 



Work alone. 



Interest groups are a part of any community's land use planning process./ Some 
are more influential than others. List some interest groups that you feel 
are the ©ore power fu Inland use influences in your community: 

1. ■ 

2. 

3. 

Which of your community's interest groups are you a member of? 



DISCUSSION 

1. What were some of the groups you listed? 

2. What .is there about these groups tliat helps give them more power? 

3. How could other interest groups in your community increase their power? 



Suppose we were thinking about » say 



(pick another current issue llko 



abortion legislation) instead oMand use. Whc : affect would this have on our 
analysis of Interest group power? 



5. As a result of our investigations today, what can we say about land use decision 
making and iDterctfC groups? 



2 
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MATERIALS . 
Felt tip pens 

L«rge sheets of paper (or blackboard) 
Basel stand (If using paper) 
*Aerlal Photos (optional) 
Clipboards 

Stopwatch (or watch with a second hand) 

Simulation forms (message forms, scoresheets, Policy Alternatives, ect.) 
xHfk catds ^ ^""^ ^^""^ " " ^^"8 •^^^■1 photos) 

OBJECTIVES , , 

After completing this lesson plan, participants should be able to: 

^' "pet of l«d*Le''°'°'"'''' ^'",000 scale), identify at least three 

2. Define, In their own words, the tem Interest group. 

3. Given a situation where an actual or potential change In land use exists: 

(a; Identify at least three Interest groups that woulc be affected by the 

change; (b) anslysa the relationships between the Interest groups and the 

llltZl i" °f advantage. »nd disadvantages the land use change offers 

« ! K N^'k""" ''"^'^ °^ """" i«P-<='- interest group. 

•8 a whole hav^ on land use ..v ision aaklng. 

4. rdentify three Interest groups In their own comunlty. 

5. Dascrlbe two or »ore factors that make one interest group «ore Influential 
Cnat another. 

6. Describe the affect periodic natural fires can have on land use in an urban' oi 
suburban situation. 



Cartographic Information Center, 507 National Center, Res ton. Vlrglnls. 22092. 
At this writing, photos are available for most areas and are prlcetf at $3.00 
w^V^ ? ^5"°'"' ' " possible, send tomographic S 

^cSe, of't 2i"onnr'' ("Pographlc maps are also available In ' 

Ar.t,lil / l i " topographic maps are unavailable to be use for ordering, 

longitude «,d latitude coordinates can be used, or In the worst ca.e I local 
Inforwti Natlonal.Cartographlc Informatloft Centet for further 
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Part I 



A 9URNINC ISSUE 



Introduction 



In '*A Burning Issue" you arc a lunber In one of seven Interest groups 
that use their Influence to help determine policy alteniatlves to a land use 
related pTob^elt. Each Interest group has* an equal aaouat of Influence to 
utilize. The Interes.C groups are^ 



At any tine you can; (I) Talk with any members within your group; 

(2) CoBBunlcate with mtunbers of* any othsr group by written messages; 

(3) Conduct confsrence« with members o"f other- groups^ "JTiSumlng Issue" 

Is divided Into three 20 ndnute rounds « representing the months of April* May, 
and June. During each round, your group will have 125 Influence points to 
use to Indicate your decisions. Reports made at tho.end of each round 
by Che Instructor will Indicate which policies are being favored and which are 
not by each Interest groiip. 



Homeowners (llvlns inside a brushflre hasard area) 

Homeowners (living oucalde a brushflre hasard area) 

Home and Commercial Developers 

The Board of Supervisors 

I'he Regional P.lanning Commission 

The Insurance Coepenles 

The Flre^Department 




/ 



PrtMir« lUeord 
Book 



Naka tCM kind 
ot record book 
for katptngs 

info, froa 
the instructor 
b* Policy point 
totals 

C aaasasea 

fro« other 
iroupa 



Svaluata 
.Goila 



Decide tfhichf 
If any of the 
^Xa are noat 
ijBportant to 
you. If ycu 
feel aorue are 
more IjBportant 
than others t 
indicate that 
in aone way 
on the li8t« 
of ({oals. 



tvaluata 

Policiea 



Decide which 
policy (or 
policiea) 
you want to 
support *or 
oppose f 
keeping in 
Bind your 
goals. 



SBOratCS Of E9BITS FOR 
"A BURHmO ISSOB" 



Derelop 
Strategy 



Figure ^out 
a strategy 
to get your 
poUcy(a) 
adopted or 
defeated 
using the , 
influence 
of your and 
other groups 



, (Repeat for 2nd and 3rd ^rounds) 




{k) Send nes sages 
to and get 
sessages froa 
other groups 



(B) Hold Conference] 



(C) Figiire out ho^ 
you are going to 
use your influence 
poin ts 



3> 



r 



lUm in 
Influence 
moeation 
Ponaa 

(W) 



1 



Svaluata Basulta 

of^Prevloua 

Bound 



Take a look how 
your (and. other) 
policy(s) did^. 
Ccnpare ttkt with 
what you wasted to 
happen and take 
what ever action 
you think is 
necessary* 



(A) Each aeaaage to each group oust be on a separate aetfaage fona 
i.e. no one aessage :fora may be sent to eore than one 
interest group). Each aesaage form has one original and two 
carbona. The aending 'Toup keepa the original and the 
receiving group geta the first cvbon. The instructor gete,^ 
the third carbon. . MOTSt dy writing •niESraiCTEO'* in the 

* upper left hand comer of the aessage form, the sending group 
restricts exposure of the aessage to the receiving group only* 
Koweveri that doea not insure the aeaaage against oqwrnure to- 
other groups. 

(B) Conferencaa aay be arranged between two groups if they f^l that 
it will help. After agreement on ti«e,» place, etc., haa bean 
reached thr^ough wrlttfi aessage, each groip aska the Instructor 
through wri'tten aessage for pendaalon, and a conference 
location. If one ia open, the inatnictor will assiffi a tine and 
place. 



(C) For each round, each group haa 125 influence points to use. 
They can be uaed to support a policy (indicated by ♦ influence 
points) or oppose one (- influence points). Reaeaber ? If * 
one'' group ^vea a policy ^ points, and another gives it 
^liO, points, the policies nc^ score is 0, ai^' it waUd not be 
adopted. / ^ 

(0) Bei'ore each round ends, each intereat group aust turn in 
an Influence Allocation Foni, indicating which policiea they 
are giving what kind of pOlnta to (how aaiqr, what kind? + or 7)* 
FAIUUKB TO DO SO HllL MEAN THE lOSS OF Aa HFUOWCE POWTS 
FOR THAT'ROOJD. The inatructor wHl' announce five adnutei 
before the end of each round that the lAFa are doe. The 
Inatructor will also infow each Intereat gronp of the raauXta 
of each remind* 



2S0- . 
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Part 3 



* THE CURREKT STAIE OF AFFAIRS 



For 

"A Burning Xttut'' 



AatijDe tha follovtng anvlronMntal conditions: 

Hitt6rlcally, flrt hM always bssn a problam In ths brush covsred hills 
of Engel county (sas map). A conblnaClon of soil rslatsd, clliutlc» and ' 
vsgetatlonal factors havt made flrs# a natural occurvsncs thsra (A mors extsnslvs 
acologlcal study Is nov undsrvay of ths arsa, parts of which will ba 
avsllabls soon). Over ths psst cwsnty ysars though, as hons acd buslnsss 
dsvaloptMQt In tha hills Intanslflld, ths psrsonal and propsrty lossas f^om 
thssa flraS has baaa iscrsaslng. ^In 1961 a Mjor firs dsstroyed about 45!o 
homes and caussd an estliutsd $25 million dollars d«Bsgt. Ssvtral major 
flrts In 1970 destroysd about 600 homss, caussd an sstlmatsd $165 million 
dollars^ damage, and rcsultsd In parts of Engel county being declared national 
disaster areas .(most of the damage occurred In the county's largest city, 
Engelburg, and its surrounding suburbs)* Such occasional large scele damage, 
combined with smaller annual losses, has a4.de )?rushflres a major problem. 
Homeowners and businessmen are becoming more and more vobal in their decands 
for some kind of action. Insurance companies are elarmsd^ by ths increasingly 
larger amounts of money they are having to pay out in fire' loss claims each' 
year. The ^claims after ^he fires of 1970 alone were staggsring. Tha Fire 
Department, the Regional Planning Commission, and the Board of Supervisors 
all agree that action is nsaded, probably something bsyond ths standard fire 
suppression and prevention programs (although the Fire Department is quick 
to point out that any new msasurss should bs undsrtsken in addition to the 
fire suppression and prsventlon programs, -not at their expenss.). But while 
everyone agrees that action is^nssdsd, msatirgs, confsrenc^s, and hearings 
have failed to produce a consensus as to exactly what should be done. ^ 
Conflicting Interests and othsr problems the county faces complicate the 
matter. 

^ The rapid growth over the past thirty years of Engslburg and its suburbs 
has not only pushed devalopmsnt into the hills, b^t rssultad in a vast hodgepodge 
of urban and suburban sprawl that already covers most of ths county lowlands 
(Note: Growth projections for 1990 in population and housing will be available 
soon.). Pollution, particularly of the air, has become a major political 
issue. Partially because of tha overall environnentel quality deterioration, 
the^e has been a movement of businesses out of the county. This, combined 
with the present business recession, is decreasing the county's tax Income. 
At Che same time* Inflation is driving county costs higher and higher. 
Caiight in this financial squeeze, the Board of Supervisors had been regularly 
.increasing taxes. Anguished scrsams from taxpayers though^ have forced the 
Board to turn to across the board budget cuts in all county agencies and services 
for the last tvc years. These cuts have helped, but the supervisors still' face 
the prospect of some tax increases * something they would rather avoid in lan 
election year. 



There is no question that the brushfire 



decisions. But thty have to be isade and loon. The weather bureau reports i 
tb^c precipitation over the winter months (normally very^rainy). was oiuch lower 
Chen normal and the county faces a second successive long, hot, and dry .summer. 



problem involves many difficult 
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Policy i 



\ 



\ 



UPGRADE THE FIRE OEPARTMEtTT FIRE PIOUTINC ABILITY 
BY PURCHASING HEW' FIRS EQUIPMStTT AND HIRXMG HORE'^ 
PERSOmiEL. THE REVENUE NEaSSARY FOR THE ACHON TO 
COKE FROM A GENERAL PROPERTY TAX INCREASE. 



Up to now, cht Fire Dtpartatot hat maiugtd to provide adequatt pro tact Ion to 
all of Engal County. Hovavar, sum of its equipoMut It batinnlog to thov Itt aga^ 
Uhlla equlpvant braakdoim ratat hava not yat bacovatarloua^ thay ara Inctaatlng v 
ttaadlly. Budgat cuta by tha Board of Suparvltora ovar tha. patt two yaart, conblnad^ 
with Inf latlont hava aatan deeply Into equlpaant raplacaMnt fundt. Hiring hat 
alao been reduced due to lack of funda. Finally, a prograx to put all bruthland 
realdencet In a five alnute reaponse tlaa of Fire Dapartaant personnel «nd aqulpaent 
haa had to be curtailed, and teveral newly built fire ttatlona cXoaed. TYtafe factort 
combined with the rapid rate of developaent In the bruah^And haa caused the Chief of 
Che Fire Depart&ant to notify both the Board of Suparvltors and the Regional Planning 
Coamltslon that, unlaat funding for equlpMnt and partqnneX It Increated, It will 
toon be unable. to provide adequate prol^tlon to all of Engel County. 

In the last taveral yeart, tax lncreaaaa» for any reason, have had little tupport 
among hoMownert. In face. In one tupervltora district tha opposing party 's>^ 
candidate for supervisor-won her prlmsry easily,, campaigning solely on the Issue 
of no cax Increases. Getting this particular tax'lncraaa'a accepted nay present oore 
of a problem because only one part of the county's population benefits froa^lt 
(hose end business owners In the brushflre hazard area). *^ 
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POLICY 2 



THE COUNTT BUILDING C0DJ5 WILL BE REVISED TO REQUIRE CERTAIN 
SAfETY FEATURES (UKE FIRE RESISTANT ROOFS) BE BUILT INTO 
ANT HOKES CONSTRUCTED IN BRUSHFIRE HAZARD AREAS AND, IF 
NECESSARY, THE CONVERSION OF NON-FIRE RESISTANT ROOFS TO 
' FIRE RESISTANT ROOFS IN ^HSTING STRUCTURES- ALSO A NEW 
COUKTY ORDINANCE BE ENACTEL THAT WOULD REQUIRE ALL PERSONS 
OWNING STRUCTURES IN BRUSHHRE HAZARD AREAS CLEAR BRUSH A 
DISTANCE OF AT LEAST lOO FEET AWAY FROM IHBIR- STRUCTURES . 



Evaluations of ^daaat* iron tht dltasttrous flret of 1961 and 1970 Auggctt that 
aany homas vara lost bacausa flying aabars sat wood shlngla roofs on f Ira or burning 
brush carriad tha fira to tha housas* To dacraasa tha dangar in both thasa araas, tha 
Fira Departsant and tha Ragional Planning CoBMission hava» for T**n» baan urging 
tha adoption of a MUida^ory brush claaring ordinanca and a ravision of dia building 
coda* Tha insuranca conp^tnias saa both thasa actions as a way to raduca thftir 
rlik* In fact, tooa cottpahias ara avan baginning to of fat ditcounts to thalr 
custoaars who hava "approvad" (thac is, fira rasistant) roofst and/or claar brush 
from around thair hosaa^^ Howavar, bacausa inauranca ratas ara ragulatad by^ tha 
•tata, tha cospanias hava baaa only baan abla to offar tha discounts on. a limitad 
basis. ^ 

To data, most of tha opposition to thasa proposad changas has cona from 
davalopars and honaovnart in brush fira haxard ara as. Tha davclopars aOU Chat, 
by far and away, tha roof scyla nost praf^rad by hona buyars is tha wood shlngla 
roof* which is not approved by tha insuranca coapanias* To outlaw it, thay 
claim, would put th*a at a compati'tiva dis advantage with othar areas of tha county* 
Brushland homaotmars do not so much object to. tha idea of native brush cleerlng, 
as to the way tha proposed ordinence is\wrltten* The strongest objections ere 
to a part that requfxas the county to cl'€er the brush if the honaowner does not. 
The county is then allowed to recover its expenses by increasing the honsovnars . 
taxes by the necessary amount. Honiownars also object to the distance they would 
be required to clear tha bruah-lOO feet from around structures. Many homeowners 
agree vith se vassal angry letters to the edit<M: that have appeered in the 

Engelburg Tines recently. These ara clainlng\tha standards and procedures in the « 
in the proposed ordinance were written without talking to tha people they would 
affect and Is just another example of arbitraryXbureaucratlc decision asking. 



ERLC 
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6 • * Part A 



POLICY 3 

STRONG RECOMIENnATION BE MADE TO ' THE STATE INSU1UNCE 
RECUUTOOT COrfttTTEE THAT THE RATES OF THE INSURANCE 
^ CQKPANXES WHO WRITE HRE INSURANCE BE DE-*RECUtATEO. 



Ic Is obvious Co ev«ryon« ch«c ov«r chs yssrs, IncrtMlng lotsss from »f Ire 
have forcsd tht losurancs coapanlas Co pay ouc aora and nora In clalaa. Tha 
Insurance coopaniaa^'sayt hQvevar» chac cha loasaa ara becoadng ao bad chac 
chcy irlll sooo have Co gec ouc of tha buslnaaa unless chay are alloved Co aijuac 
chair rates In bruahflre haxard areas Co a more reaXletlc level* Ihay add ch#t 
de-regulaclon would also allow che« co^^va lower racea Co hoM and bualneas 
ownare who cake acepe Co procect their property (for exaipie: - fire raelacanc. 
roofa» bruah clearance) and higher .rata a to chose wha doa*t. FurCh«r«ore» according 
to thp co«panleet Che preaent alcuaclon of fairly Inflaxiblai acroae*che*boarc^** 
races Co all ho«a and bualneee owner e In che county t lat In effect,^ making racee 
higher fpr home and bualneee owners In non«brushflre hacar areas. This la bacauae 
cha coopanlae are noc gacclng enough Income from che prealuM of people In 
bruahflre hatard areas Co cover loeeee there, and they hava Co make up the difference 
In the racee of ocher people. Eeee^clally* people In nqn*¥ruahflra hasard areas 
ara subetdltlng the racee of people In hl^ rlak araie* This has not gone unnoticed 
by the madia (Engalburg Tlmaa, November S, 1975; February 12. 1976). Tha last 
.article brought several jdoten angry lat tare from homaownars In nott*brushflrc 
hes4rd areaa\ Although the Board of Suparvlaora has not cpsaantad publicly on 
the ratan^blem, It la known that several eupervlsora favor da^regulatlon aa a 
way of aharlng the coet.of fire Insurance among the homeowners falrl^r^ . 

However t soaa homeownera and bualnoasman in the bruahflre hasard &reaa (and 
even aome elaewhere) think the companiaa are J\»t using tha bruahflre problem M 
an excuae to get aomethlng they have been trying to get for a long time — non* 
.regulated ratea. There le now way* they claim, that thai Insurance coipanles 
will ever lower their re tea* even with da'^reguletlon. Furthermore* they fear that 
If ratea are da-ragulated ^hey will take.auddan Jump and contlnua climbing 
until they are out of eight. 



AREAS OF HI60RUSHFI8»RISK JHLL BE RBZONED, CHANGING 
T«E 'allowed land USES TO VERY Li)W DENSITY TYPES UKE 
RECREATION, OPEN SPACER ETC., ZVf ORDER ,T0 PREVENT 

FURTHER INnNSIVE DEVELOPMEKT . ^ ^ . r 



^4(veraX of ch« sort outspoken Msb«rs of Ch« RAglonAX'^Xaanlng Cowlsslo^ 
hav« iCattd s«v«r«X Clats th»t tht oniv rt»l solution^ tw th« firt d««t8« probU« 
Is to Halt vh«t Is thtrt to b« d«Mg«d. Th«y point oiit th«t b«c«\uit of th« tcoloty 
of th« arM,bruihflrts «r« ln«vlt«bX«« So rtgardXtss of tupprtsslon «nd J 
pncautlont t«k«n In building hOMs, continued 'i(it«nsivt dtv«Xo^«»nC viU^rasuXt 
In continuftd hightr d«Mg«s. Th«^Rtgion«X PXaaoing CcMlsslon rX«o sms this 
as a vmy to guarsntss rscrsatlonaX and opan spaca araas for* tha. county raaldants 
at a tiaa whan thasa a rats ara bacqalng hardar and^ Ksrdar to praaarvc. Many 
honao«mars (particttXarXy thoaa in tha hlXl araus) an ayi^athatic with thia' idta. 
By praservlng naarby opan apaca and racraationaX opportualtlar» thay think. thajr 
can ttalntaln or avan ii^rova thair-proparty vaXuaa. Othfts living alsavhara fa«X 
that restricting davaXopaant in thaa« araaa vlXX causa avan aoraHntanaiva davoXopmnt 
in their own naighborhooda — aoaathlng aany do not'want. 

The s*trow««t oppoaitlon, though\ coaaa from davaXopars'. Thay aaa thla policy 
as a threat to their XivaXlhood. VhiXe they recognize, the bryshfira probXea, 
chey chink it can be raaoXvad in a be|:ter way. They ilso point out that aeverely 
limiting developnant In such large areas wiXX cost the county dearXy in both Job a 
and aoney froa tax incoae at a tiaa whan it needa it the aost. Theae ara twbv 
concerns that also trouble the Board *«f Supervlaora» particidarXy in light 
.of the county's preaaing financial probXeaa (and the incoming eXaictiontK 

Thla policy preaentaiinaurance coi^anlea with a diXaMui* Reatrlcted . 
dsvelopaant wlU ce.rtainXy- reduce their losaea, but at the a«M tiaa it wlXX also 
rsmova potenti»l cuatoaara, not only for fire insurance, but for, other typea « 
of Insurance as well. - - ^ ^ " 
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POLia 5 



HNAt AUTRORITY FOR UHD USB POLia AND DECISION VILL 
BB TRAKSnmSD TO THE REGIONAL PLANNINC COIMSSlOi; 
FROM TRE BOARD OF SUPERVISORS, 



Hcrt <nd mors people ert begliiiiins Co queiclon ch« policy etc by thm 
BoLtrd of ^Suptrvid<rrt of tulnctlnint tod tncourtglng groirch and d«v«lopMnc 
in cha county ("It Prograaa Rftally Our Ko«c I^porcaat Produce?"* Bngtlburg 
Tlsta, April Z2, 1975). Th«ra la a acrong faallof chac tha rapid growth of 
tha pMt la.raaponslbla for tha overall dstarlprttloa of anvlroiiMatal quality 
iddicatad by vorsanlns air, vatar* aad aolld vtsta pollution probltaa (thara 
ara ^aya tha air ia ao bad that tha cbildran cannot go outaida to play)* Tha 
opinion haa baan axpraaaad that tha authority for land uaa 'policy and dadalon 
should raat with thoaa baat qualifiad to «aka tha« — tha profaaaional plannara. 
Many paopla faal tha alactad auparviaora ara too aaailrava^ad by tha lobbying 
and aonay of apadal intaraat groupa^ aapadaXly arot|nd alactlon tlM. Thay 
point to tha coatlnuad davalopaaant in tha hllla of Bngal county daaplta tha 
fira problaa aa an axaapla of tha influanca of ona apadal intaraat group — 
davalopara* Although tha ataff of tha 'Rational Planning Coanlaaion cannot 
txpraaa it publicly, aoat of /thas hava axpariancad tha fruatrationa of tha 
political world* Many would/ favor auch a changa. 

' Tha county Board of SupUrvlaora ia vlolantly oppoaad to tha changa. Thay 
countar that auch an arrangakant would ba auch-laaa raaponalva to tha naada 
jand daairai of tha paopla. Appointaaa ara not anawarabla to tha paopla through 
• cha polla, thay aay* InduatW and coMardal intaraat groupa ara alao concamad. 
rnay saa tha potantial of h aving to daal with a ttora "inaulatad" layar of 
' bureaucracy. 
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POLia 6 



Part A 



BEFORE ANT ACTION IS TAKEN, A SPECIAL STUDT VILL BE 
COMKISSIONED, ACCOUNTABLE TO THE BOARD OF SUPERVISORS^, 
TO INVESTIGATE THE BRUSHHRE PROBLEM, EVALUATE ALTERNATIVE 
COURSES OF ACTION, AND MAKE APPROPRIATE RECCIMSNDATIONS • 



Tht Botrd of Svptrvlsort It rtlucta^t to t«kt d«flnttlvt tction until . 
they htvt bttttr Infonttlon on which to b«M their dtdtlon. No lQ->d«pth 
studies hftve been done to look et the lapect of the various ^ftlte'm«tlv« ectlont 
(for exavple: reetrlctlve lonlnf, epecl«i ordinances, etc«)' on econo^r 
and the envlronMnt the county. Without euch Inforaatlon the «aJortty ot 
the aupervlsore feel any dedelon they sake could end up caualng 'probleaa In 
othiir eret^ and etlll not eolve the bruahflre problem. Beth the Fire Dapertatnt 
and the Reflonal Planning CoMl.aelon afree that- a etudy Is nacatsaxy' and era 
willing to cooperete fully* . ^ 

Hoiwowntra and bualneee alao agree thet e etudy would be e good Idee. They 
are afraid, though, thet It would take et least eevarel yeera to eccospXieh 
(pertlculerly elnce It Is being done by e govenwentel bureeucrecyl) • In the 
meantime, they want some action. Bruahflree, they point out, don*t wait for 
lopact studies. 



2:r£ 
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Part 5 



INTEREST CROUP COALS 
(Coal Notification Fom) 



HOMEOWNERS (Outside the bniahflre hazard area) 

( ) increase the market vkltie of their hornet 

( ) i;educe property and otAer taxee * 

( ) reduce hone maintenance and o.ther building related coeta 

( ') .lncr»a»e the autherJ^ty of the Regional Planning Comleelon 

( ) Increaee and/or Improve tj^e coutity eervlcee (^6Uce» fire dept.» etc.) 

( ) maintain or improve the environmental quality of their neighborhood. 

HOMEOWNERS (Inside the bruahflre hazard area) 

( ) increase the market value of their homea ^ 
( ; reduce property and other taxes 
( ) decrease the fire hazard 

( ) reduce home tnalntenance and other building related coete 

( ) increase and/or Improye county services (especially the brushflre 

fighting capacity of the fire departmeut) 
( ) increase the authority of the Regional Planning Commission 
( )*maintain or improve the environmental quality of their neighborhood 



HOME AND COMMERCIAL DEVELOPERS 



0 in 



increase the area available for development 

decrease restrictions on hov an area is developed and hov that 

development Is built . 
encourage growth > 
reduce 6uilding costs 

increase Influence^ on the .Board of -Supervisors ^ 
duce or eliminate bureaucratic red tape^neceeeary for approval of 

of developments* 



) decrease the authority of the Regional Planning ^ommlesion 
) decrease the fl're hazard (but not at cost to them) 



BOARD OF SUPERVISORS 



) maintain or increase the county tax base 

) maintain' or improve public safety ^ 

) avoid» l-f possible* alienating major interest groups 

) attra(^t business and industry to the county 

) increase employment opportunities for (;punty residents 

) maintain authority for making ''land use decisions 

) improve county environment 

) get re-elected 



ERIC 
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11 Part 5 

Intttt^tt Group Goals, pg 2 



REGIONAL -PLANNING COMMISSION 

* - f " _ 

( ) control and direct growth in the county ^ 
(^) reduce the danger and damage from brushflres 

( )'keep their Job security - - * * * 

^ () try to be sure effi&ctlve planning^ procedures are used ln« making land 

use policy and laanagement dedslojis 
( ) Improve the quality of the environment within the county 
( ) balance the Influence of Special ^interest groups op the,Soera of 

Supervisors^ ^ . ' ^ ^ 

( ) provide the Board of Supsrvisors with accurate and objective information 

to base their decisions on. * 



INSURANCE COMPANIES 

( ) encourage efforts oo de^regulate premium rates 

( ) Increase the market for policies (at reasonable tisk) 

( ) satisfy policy holders and stvdcholders 

( ) reduce risks li\ coverage (especially fire insurance) - 

( ) make ths premium it charges for policies equitable with the risk taken 

whenever possible ^ 

( ) Increue profits 



FIRE DEPARTMENT • 

) provide good fire protection coverage for the county 
) Increase* funding for manpower and equipment 
) reduce da^ge and danger from bn^lifires 

) reduce on-the-job dangers to personnel ^ , \ 

) insure Che brushf ire hezard^ is taken Into consideration vh^n land use 
decisions are being mede ancf development site plans ere developed. 



h\At*Luct^*6 HotJih Tht^ qooJU can be HjiJtyptd o\ cat out and poMtzd on 5" ^ 9" 
• avud^t one avtd ion. tack intw^t gA.oup. H you plan to have, 

* * thzm Konk tko/Ji goaJU, include. fa^e< mUtat 'in&t/uictio& 

on tack co/id. foK e,xample,: "Ranfe youA. gfioup*6 goaJU 
mo6t to Iza&t impoAtant, u&ing a ^1 ion. tht mo6l important, 
t iofi 6e.cond mo6t itnpontant, 3 jjo/t tho. thlfvd mo6t iinpoAtant, 
e^c." Have, tkQ.m indicate tkziK fvankJbig bymv^^agt to you. 
pojit oija/^k C. 
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c • Part 5 



INFLUENCE ALLOCATION FORM 



Intertst Group 
Round # ^ 



AUtmatlvm Policy: AlXocat.d . 

KJ^. Upgrttdt th« Flrt Dep'arttMnt't Vlrt fighting ' • in- 

ability by purchMlng new flrt tqulprntnt and 
hlxlng nor* ptrsonntl. "jTn rtvahua ,J 
tfacaasary to co««-^rom a getitral property 
tax Increate, ^ , 



6. 



1^ 



2. The county building code will be revised tg 

to require certain safety features (like fire *" , • . 

resistant roofs) be built Into any homes ^ , ' * 

constructed In brushflr^ hazard areas and, If 

necessary* the conversion of non-fire resistant 

roofs to fire resistant loofs In existing 

structures. Also a new county ordl|iance be 

enacted that woqld require aH personV 

owning structures In brushflre hazard areas ' 
clear brush distance of at least 100 feet 
^ away from their structures, 

3. Strong recoiwendatlon be made to the State 
Insurance Regulatory Committee of the state 
legislature that the ratee of Insurance 
companies writing fire Ineursnce be 
de-regulated. 

r ■■■ - 

4. Are^s of high 'brushflre r^sk will be re-zoned 
changing the allowed land usee to very low 

density types like recreetlun, open space, - ^ 

etc., In order to prevent further Intensive ^ 

development. * » "* 

5. Final Authority for land use policy and • 
decision will be trans fered to the Regional 
Planning Commission form the Board of ^ 
Supervisors. 



Before any action is taken, a special study 
will be cooBilssioned;; accountable to the 
Board of Supervisors, to investigate the 
brushflre problem, evaluate alternative 
course? of .action, and* make appropriate 
recommendations . 



2 



K^' 
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14 



PQ?l?t:ATt<y AHD H0USI!;G PROJECTIC^S FOR IggG 
(Brushflrt Haxard Araat Only) - 



X change X of total X change in ^ X nw total 

fro* 1970-1990 county pop. * houalng units construction i 

growth 1970- ^ 1970-1990 kn county ^ 
1990 ' 1970-1990 ' x 



Avtom 


100.00 


0.30 


^ *66.7 ^ 


0.2 


Berkely ^ 


7.51 


I'oi ' 


/ .J 


1.2 


Hills . 








Caibasla 


215.79 * 




216.7 


3.2 


Maravu 


91.67 


1.^65 


77.8 • 
• 


0.9 


>as Vardas- 


10.81 


.3.00 


o 16.7 


2.9 












Punte Hills 


24.29 


6.46 


34.9 


3.9 












San Vincent/ 










Pasada 


13.64 


0.90 


13.3 


0.6 


Whilier ^ • 


4.83 


1.95 ' 


7.7 


2.2 






J 




San Clari 










Valley 


170.83 


12.31 


185.7 


6.3 


\ 


> 








Overall: 




if 
















Engel 










County 


9.36 




. 11.1 




of total 











county growth 

occuring in ^ ^ 

brush fire 

hazard areas — 3j.58 — 21.^ ' 
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15 - ■ • - ■ ' 

Exerpt from-th« Ecological Research Report on<^he Chcperrel Bruehlend (In preperetlon) 



Section 5 Fire Frequency 

* \ 

There le no queetlon thet firee will continue to occur In the chepperal 
.bruehland. The comblnetlon of highly flemeble vegetetlon tprlaerlly chamlee)* 
end long, hot, relnlese euanere guerentee thet (lee tec. 2, in 'preperetlon) . 
One question thet doee n^ed to be coneldered further* though, le how o/ten 
eiree occur neturelly over one given eree. The life cycle of the disalse le.suclj 
chet fires usually ocpurred. efter the plante reeched maturity and began to die 
beck (ebout 25-30 yeers). The older the plante get, the aore dead brush builds 
up. Increasing their flaafflablltty . This, In tum» increases the fire haterd. 
All this suggests a netural fire frequency of roughly thirty plue years (elChough 
younger chemise will burn, but not with the high Intenelty and rapid rcte of 
spread* that Che mature brush will), Han's activities, though, have chenged the 
natural^attem in two waVs: 

1. Providing Ignition sources other, than netural ones (campflree, 
cigarettes, etc.) 

2, Effectively suppressing most flree and preventing chem from 
spreading. 

V 

The result of the first has been an overall increase In the number of flree. 
The second, however, effective 9upprf«selon, has kept moit olf thoee flree email. * 
But Effective suppression has aleo dlerupted the naturel fire frequancy end 
illonred much lerger areas of brush to matiire and overmature* eettlng the stege 
for an -occasional very large and deetructlve fire like the onee of 1961 and 1970. 
Consequently, as the populetlon increasee and fire suppreeelon methodt continue 
Co Improve, che number of flree cen be expected to Increase end their everege elae 
expected to decreese. But, beceusj deed brush will continue to build up. 
periodic large tmd Intense fires v'll be Inevlteble. 
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. INSTRUCTIONS FXH THE INSTRUCTOR 

Before the Simulation Garne t - » . ^ 

1. Go* ever the messenger^s role with the^person acting as thb messenger. ^ 

* • 

2. Prepare needed copies of all formSf overhead cells^(lf yox arer^uslng them 
for the scoring) f and check to make sure there" is enou^ room space 
available for the aiiaulatioo game and conferences* 

3» Form ^participants into groups. 



Buring the Slfrmlfttion Garne t . - 

1« Announce the beginning of round one* ^ <^ 

> / 

2, About ten minutes into^he first round, announce the availability of the 
Population and Housing Projections and a section of the report of the ^ 
Ecology of the Brushland. 

3. Whan the messenger brings you reqv:sst3 for conferencetf'f-assifa a time and 
location for each conferencet and haVe the messenger return the foms to 
each of the appropriate groups* 

Five minutes beforS the round endSf announce that the InfXaence Allocation 
Forms will be due at the end of the round* 

5* At the ex^ of round one, announce that in order to be adopted At the end 
of the third roundt a policy must be supported by a tiet influence point 
total of 325* Xt the end of each roundt report the results fo the 
Influence Allocation Forms* Make sutq participants know the score's ycu 
report are not cumulative. Reporting scores can be done in' two ways: 
(l) Disclose only the total points earned by each policy (positlsre 
and negax^ive); or (2)' Disclose the point total for each policy and how 
each group voted. If you use the latter optioHf you may want to use ^ 
enlarged version of the Influence Allocation Scorissheet for recording and 
^^Jjttrtfing the results. ^ 

6-. At the end of the third' roundt post, the final results. If you didn^t 
report how each group voted at the end of the previous rounds f do so now. 



7* Begin post*game discussion. 
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MESS!NCER»S INStHOCTIONS 

• • % • ; 

At the staf^ of tt\5 first round i giva copies 01 the Gurr^.t Siiie of 
Affairs to each of the seven interest groups (if they have not already * 
read tham. . ^ . 



Oxrihg each round, deliver any special billotiiis from the instructor. 



At the end of the round pick up tha influence Allocation forms frgn 
each groupi and give then to the instructor. 

Carry messages frbm one grouj^ to another, 'and- give the second carbon 
to the instructor. 

e 

Dd not coranunicate wijth the participants, firect any questions to 
the instructor. * * 



Requests Xor conferences should be given to the instructor, after the 
two groups involved have agreeid on a tine and^lace.. ^ravtd requesjt^ 
will be returned to groups when the instructor has provided the conference 
with a time and place. •] 
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EVAI,UATICN SUiytfV^ • 

Respondents 



PAUT 1. I^robJom Aroga und Uhv l\>lontlal 



1. Clarity of Directions 



1.1 How would you desci5ibe the directions 
ior th^ instruc uiur? 

' _x = 3. 16 
: * sd = ,958 

s 

1.2 'Based on your ^perience, 

how do.you^hink participants * 
^'In a "process approach" or 
ptiner workshop wp,uld find 



the directions? 



X = 2.63 
sd = .761 



r ' ^ J 8 

1 ^ 2 .3 
very confusing 
and difficult ^ 
to follow 

1 ^ 7 \ 9 
* . 1 • 2 3 
vei7 confusing 
and difficult . 
to follow 



o6 1 . 

4 ' 5 

very clear' 
anil Qa^y to 
understand 

2 ' 5 
• 4 5 

very clear 
. and ea«y to 
understand 



Cqmmcnts: 



^tlmatod Tlme^'Frame for Tasks 

In geijeral, do you think the stated* 
' completion time for the tasks is: 



X = 3.37 
sd = 1.01^ 



Consents: 



a 



1 
1 

too 
long 



2 
2 



7 

3 

just' 
abolit 
right 



7 
4 



2 
5 
too 
short 



J. Lesson Plan/Objectives Relationship 
(Objectives stated on the last page 
of the 1 esson pl-£UT)'- 

X = 3.67 

j^. - ' sd -= . 48S 



Do you think the learning experiences 
provided by the lesson plan will re- 1 
suit in the stated- objectives being poorly 
met: ^ 



Comments: 



4, 
4, 



Flow of Informatipn- 

From the instructor's point of view, 
did you find the flow of ideas, con- 

x =2.89 
sd = .809 



0 

1 
1 

very 
confusing, 
hard to ' 
follow 



6 12 

3 4.5 

\c QXCollently 
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2r: 



4 10 4 

i ' 2 ' 3 5^ 

very clear, 
easy to 
follow 



How clear 'do you think participants 1 

in a "process approach" or other ' -1 

jvorkshop would find" the flow of * vefy 4 

information?* / * confusing, 

X = 2,58 hard to 

sd =' .769 * follow 



8 

3 



very clear 
easy to 
follow 



Comments: 



Ease of Use ^ , . . . 

• ' /' ' ^ 1 4 

Assuming that the appropriate site and' 1 2 
mater iu-.L' are available,' do you think very." 

this lesson plan would be: * difficult 

. . x=3.00 to facilitate 
sd = .882 



8 

3 



6 
4 



X 



very easy* 
to facilitate 



Comments: 



Materials 



Given your present situationt would. • - 2 
the materials .required for the* , ' ' 1 2 
'*losson plan: be too 

k =^4.05 - . ' (difficult 
sd = 1.03^ to acquire* 



' 3 
3 

V 



6 , 8 

4 ^ 5 
be very 
eas^ to 
Acquire 



In your opinion, are the materials in' *(or required by) the lesson^plan 
adequate for (check one): 



6.21 the instructor? 

6.22 the participant? 



18 y es 0 no ^ 1 n o opinion 

13 y es 4 no 1 rto opinion 



Wliat other ».:aterialV or inf omlation' (if any) would you like to see: 



6.31 for the instructor? 

6.32 for the participant? 



no comment = 16, 
comment = 3 

no comment 14 
comment 3 



Comments: 



Use Po^tential 



Given yo^r present situation and the materials needed, could you (answer 
'as many as apply):. 



7,1 a. use the entire lesson plan^.as designed, 
.^either by making your own ar purchase. 



14 yes 



.'^ no 



/ 


17 


^yes 


I no 








J 




1 *7 




0 iio 


\ 


1 


^yes 


4 no 



^ 7.1 b. use individual tasks or. series of tasks 

' . as designed. ^ 12 yes 3 n o 

7. r c. modify the tasks and/ox discussion to 
suit your needs*^ 

Tfi'l d. * iss&s it 2.S an i iJf^n 5?f\i|Tf*f*^ 

7.1 e. not use it at all. 

Would you use' this lesson plan (or part3 of it) ' don't 
in the foreseeable future? , 8 y es 7 no 4 know 

y . 

11 you answered "no" or "don't know" ,^ please indicate the' reason(s) • ; 
below: ' (chock as. m&ny as apply) . , * 

^ 7.2. a. I don't know enough about fire in the 

onvironment. ' ^ . • » > * 0 

. 7.5 »b. I'm not interested in the topic. ' p 

*. 7.2 c. I don't thfhk the participants would 
. . * ^ find the .topic of value to J:hein. ^ * 2_ 

* -7^2 d. I donl.t think the participants would 

. ' find the tasks interesting! • ^ 0" 

7.2 cr. I think other topics are more important. ' • 1 * 



7.v2 f, .rt 'doesn't fit into the -process approach 
, workshops or ''other program I'm involved 



( -7.2 g. Other: ' See text. 
\ ^ ^ >- 



omraents: 



in. / > t 2 



Bnatxl^i your oxnorlenco na a workshop participant and/or 
facilitator, how would you compare, on an ovorall basis, 
this investigation lesson plan with the four presently used 
in the process approach workshops? (Soil, Water. Forest, 
and Habitat)? , - ' 

* ' ' ' ' ' X =: 2.84 

' sd = 1. 01 ' 
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2 

; 1 

much less 
effective 
a l^rriing 
exj^rience 



4 

2 



. * ' 9 

3 , 
about as 
effective 
a learning 
experience 



3 
'4 



much more * 
effective 
a learning 
experienceo 



PART II; Adaptability 

1. Adaptatiblity for shortening. ^ ^ 

1.1 Do you feel this lesson plan. can be adapted for ^ . 

shorter time period^ by omitting various tasks? 12 yes 6 no 



1>2 Which tasks. do you think would b§ the best to OMIT to save 
time. Indicate your first choice with a 1 (first 'omitted) , 
your second with' a 2 (se/CJon^ omitteci) , etc. If ygu think the 
task s d jiot oe omitted, leave its space blank. 



Task A 
Task B 



29* 



Task C 25 



40 



lisk D 68 



*Task omission scores, pot number of respondents. 



2. Adaptability for Task Ose Out of Context 

2. 1 Do you feel there are any tasks in this lesson 
plan that could stand alone as a learning 
experience? , . 9 y es 4 no 



don't 
4 know 
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2.2 U 8o, which ones? (chuck uh many an- apply) 



Task A \ 
Task B 4 



Task C 1 



Task ^ 5 



PAKT III; Suggestions for Improvement 

^ In the space below and/or on ^3 lesson plan itself, please 
make any comments or suggestions which you things would improve 
the effectiveness of the lesson plan; or any other comments you 
may have on overall content, value, style, etc. 



See text. 



^^^^TKANKS FOR YOUR HELP;*?*^*** 



C 



01 
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Teachers 



EVALUATION SURVEY 



(C) Land Use, Interest, 
Groups, and -Fire 



\ PART I, Problem ^reas and Use Potential 

1. Clarity of Directions 

*How would you' describe the directions 
for tho^ instructor? 

X = 3.3 
sd = .816 



1 

1 2 
very confusing 
and difficult 
to follow 



2 
3 



3 
4 



very clear 
and easy to 
understand 



* Based on your experience as a 
teacher, how do you think your 
students would describe the 
directions on the task cards? 

X = 2.6 
sd = 1. 140 



1 ^1 
1 2^ 
very confusing 
and difficult 
to follow 



3 . . 1 

3 4. .5 

veiy clear 
and easy to 
understand 



Conunents: 



Estimated Time Frame for Tasks 

^In general, do 'you, think the 
stated completion time for the 
tasks is: 

X = 3.0 
sd = 1.581 



^ 1 > 
1 

too 
long 



1 

3 

just 

about 

right 



1 
4 



1 

5 ' 
too short 



Comments: 



Lesson Plan/Objectives Relationship 

(Objectives stated on the last page of the lesson plan) 



*Do you think the learning experiences 
provided by the lesson plan will- re- 
sult in the stated objectives being 
met: 



poorly 



2 3 

3 4 5 . 

» excellently' 



X = 3,6 
sd ='.548 



Comments: 



ERIC . 
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Survey 2 



Fl^ow of Inrormntlon 

*From a teacher's point of view, 
did you find the flow of ideas, 
— concepts, and information: 



X, = 3.5 
. - sd. = .837 

*How do you think your students 
would find the flow of information? 

X =2.83 
si .753 



1 

very 
confusing, 
hard to 
follow 



1 

very 
confusing, 
^hard to 
follow 



4 t .1 
3 4 5 

very clear 

- " easy to— ~ 

follow 



2 3 1 

2 3 4*5 

very clear, 

easy to . 

follow 



Comments: 



Ease of Use 

^ * 1 ^ 

♦Assuming that you had an appropriate 1 
-site, -the required materials^ and the- - verr — 
time available, do you think this + 
lesson plan would-be: " aiiricult 



1 
2 



X =4.286 
sd =-.488 



for you to 
use 



Comments: 



Materials 

♦Given your present situation, 
would the materials required 
for the lesson plan: 

X = 3.66 
sd = .516 



2. 
2- 



be too 
difficult 
to acquire* 



2 
3 



4 
3 



2 

4 5 

^ veyy^^ea^y"^ 
for you to 
use 



be very 
easy to 
acquire 



♦either by making your pwn or purchase.. 



*In your opinion, are the materials in (or required by) the lesson plan 
adequate for (check one): 



the instructor? 6 y es 

the student? 5 



0 no 0 no op^inion 

0 no 1 no opinion 



♦What other materials or. information (if any) would you like to see: 



for thq instructor? 
for the student? 



no c'omment = 5 
comment = 1 

no comment = 6 



Use Potential 

*Giyeh your present situation and the materials needed| could 
you (answer as many as apply): ^ 

a. use the entire lesson plan as designed? 2 y es 2 n o 

bl ^use individual tasks or , series of tasks 

as designed? " — — ^ I2Xes (Trid' 

c. modify the tasks and/or discussion to 

V suit your needs? 3 yes Q no 

d. use it as an idea source? 3 yes 0 no 

e. not. use it at all? _ 2 y es ^ 1 no 

*Would^ you, use this lesson plan (or parts of it) in the 
foreseeable future? don't 

3 yes 1 n o I know 

..-^ 

*If you answered-" no- or- "don' t knoV\ please inditsate the 
reason (s) below: (check as many as apply) 



' I don't know enough about the fire in the enironment. 0 

I*m not interesjted in the topic* ^ 0 

I think other topics^ are more important. • 0 

I don't thii;ik my students would find the tasks 

interesting. . i 

I don't think my students would find the topic" 

interesting. > 0 

I don't think~my students^ould fihd it of value ' 

to them* I 

It doesn't fit into the time frarafe I have to work in* 0 

I can't get rny kids outside. 0 

It doesn't fit in with the present curriculiam. 1 

The format doesn't fit the way I teach. 1 
Other: No comments ' ^ .. 
Comments; 



Based on your overall experience as a teacher, what is your 
overall opinion of this lesson plan as an educational learnini 
experience for 'the students in the age bracket you instruct?. 

2 I I 1 X = 3.2 

^ 2- 3 4 5 sd = 1.304 

poor ^ excellent 

Comments: . 

— ^i, _ - 



PART II: Adaptability^ ^ / 

«■ . 

I, Adaptabilijby foreshortening. 

Do you feel this lesson plan can be* adapted for 
shorter time periods (i.e. shorter than need to 
do the entire lesson plan) by omitting various 
tasks? 



5 ,y es * 0 no * 

Which tasks do you think would be, the best to OMIT to save 
-time: ' "Indicat^youf^fiTst^ch^ce ^th a 1 CiTrsF"bmitted) 
your second with a 2 (second twnitted) , etc. If you think 
the task should not be' omitted, leave its space blank. 

Task^A 9 Task C 9 



Task B ^0 Task D 8 

3. Adaptability for Task Use Out of Context 

Do you^feel there are any tasks in this lesson plan that 
could stand alonb. as^'a learning Experience? 

. don\t 

3 yes ^ 2 no 6 know 

If so, which ones (check as many as apply) 

Task A JL Task* C 1 

Task B L ^ Task B 0 
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PART III ; Siiccostlons for Improvement 

In tho\spaco bolow umt/or on .tljo lesson |)lHn> itsolf , plonao 
mako any comments or suRKostlons which you think would Improve 
tho olfectivonoss of the lossoV, plan; or any other comments you 
may have on overall conteijt, value>_atyle, etc. - - " 



^****THANKS FOR YOUR HELPI^^^^ 



• iQSSon plM for: 



»PPEMI1X' WO 
A IMD USE SlUUlATION 



t., .wu! "Ku'lw ."-WW. .»iy"»'«t """f: „r 



1 N AMING, ^C0Ri )1"^' ANn CLASSIFYING 

" ^POSSIBLE USES OF LAND " . , 

them read the ilvcn Infonnatlon ot}' TASK A aao -i 

the land to meet the cities ^.vi,' „aeB for the one-square ouie 

/ ^h^robl«. IS to Idcntl y so- U 
(640 ocrea) of county farmlana, rout ullj-b 
is now available for- the city's use. ^ 




Inve8tJk>ating Your tnvironu,.ut Scries 
U.S. Forest Service 
Portland, Oregon 1975 



^00 



QuxatloM and dlscuaalon 



l!£Ui: WJwn u,ut i>«opl« havt atarttd to «it« down uaaa on Taak A 
ahaaU with quentlori No. 1. ' 



go 



1. Aik WliMC ur*j HOfDo poanlblt uses for thu undeveloped l«nd7" Au 
people respond, write all coiments Just as they sre's^ld. Don't 
parsphroti. thun if they are too wordy, ask: "How aliall I write fh-T 
on the charts- Use all auggeationa. aj^eclflc or Sncral/ i ^^^^^^ 
the If^ma as you go along-^to aliapUfy Identification latet. When ' 
you feel thuL you have enough material,' go on to queatlbn No. 2, 

2. A«k "Which of thebe possible usi:B are simf^rV' Designate alwilir 
U8e» by letter:., symbols, or colors. When aost are designated^ or 
the group uuen.s to run out thoughts, SI^JP^Ss. Change lte»s auiiu^ 
cateftoru-s It »hc participants change their biW. Dou'fget bu^ued Uowu 
in the details oC grouping. For example if-ao»^ople think onu'uae ° 
should be lu another category, then put that use'i) bota categoric:, and 
go on to .the next step* * ' 

3. Ask "wiiat labef could we give to all the Itena In the aaise categorvV" 
e.g. Recreation, Industrial, Utllltlea, UouslDg, CowMrclal. 

II. DEVRT.OPrNC AND CTVTNC P'^FSnWTA'f TOMS 

Have thu p,roup cbufit off Into the number of land use categories 
Croups j*hou Id not be more than 8 persona. Aaalgn one of the categories 
to each group for them to represent. 

^ One way to sot up groups la to have the total group count off by the 
number of categories Identified.^ - ^ . 

Pass out TASK B .and inform the participants they have 10 minutes to . 
list and analyze the advantages and disadvantages of possible uses for 
the vacant land In the-asslgned category. .They nay consider thos^, 
listed on thA- board plus any other poaalble uses they can think of in - 
their category. It Is Import^int to.atreas that thla taak la to' Just 
analyze the uHes of the land. 



Accepting 
Supporting 
Kncourai 
Time to .Hnk 
Clarify lug 



1. 



2. 



t« 4«Ct4« ^tcM If th« ^ft MM, 



T|.:j tM) groiipH that their next task Is to develop a Iflnd x\n^ plan for 
the *irta In their assigned land use category (about 20 minutes) ' 

NOUT see for :iddltional direction after each group has st/irtod 
their planning. If all the divectlons are given at first, many Rroopa 
Htart drawing a map before considering different land uses. 

• . 
-2- 



3'JZ • 



H.ve chM conctncr.i* on .ev.luation crUerl. flr.t 
.1 TASK C In order to <k«ep the procto. .ovlng. 




II •<Mr> lAU) •! Mi^rt ••wiw fMsU^ 



TW 



ju^w^^. sSiSte— 




(mm MCHBfy) 




Make this announcement after i 

to glv. «,ra ti„. fo" :v:ryonrto fS.''' "'^ 
"You have about 15 minutes to ?<n4.i. 

Vour 3 cln^te presencaclon i °i . ^ Co«,iealoner.. 
land use. nw,. as "pa" of your ptesintft?„):*'"2^ "^^'^^t^ """^ " « 

person In lacti srouo oust n,r^'^^^ ! ? ""'^ ""^ 

(F«. out feu S^rLr'ge pal:?:; ^" P""nt.tlon.» 

-3- 



3': 



I « « 
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5. Whan all groupa «r« rm^dy have tha County Board antar roo« «ud Ut at 

.th« fronc. Appoint a tlnk-kaepar to cut off all praaantatlona at 3 

V ahiutva (give 1-ainutr varnlng)% Have chalt«an Mke amiouifcai««ta 
llatad on t^vk C* 

6. When 5 la flnlahad. the Board retlraa for 5 to 10 «lnut«t to aclact the 
bast prnpobal. ^ * 

7. While the Board le MaClng> eech ettall group develope e llet of c^iterle 
which they think, ahould hif uaed In chobalng between the plane auboltted* 
(reea out TASK C to uae^ln developing the criteria.) 

• a. Coimty Boerd re-cntere ihk roo» and reede tbeir crlterU eloud. 

9. County Board announcea tlielr declalon end glvee their reaeone. Board 
edjourne* ^ 

Note: Peraon lii charge nuat move rapidly to the next queetlon to 
evold ehoutlng matchea between loalng groupa. Have Botrd neabfera 
return to the groupe who selected thea. The naln purpoee le to 
eveluate the proceee» not to get bogged down In the content of the. 
laaue* 

Queetlona and dlacuaslon: 



What additional dete would you like to have .had for planning your 
group's proposal? - . ^ ' 



Accepting 
Supporting 
Encotiraglng 
Tine to think 



Llet on boards e.g.: .Topography, vegetetion, econoay of eree, railroad^ 
ahopplng center, edjacent land, climate, aoil aurvey, hietoricel Infor-' 
•ation, flood plain, wildlife, intereet of hoerd of control, mone^ 
eveilalrle. educationel needs, reguletlone by Stete,%exlatlng toning, 
political cliiaate, populetioh information (age needs, rece, jobs). 

Where would you go co collect information on tlieee topicaT ^ 



4. 



_ Eoint out_to.,the -g roup- the t-t4tU:l*-oa« -or the mQat " li^ortant perta- ^ 

the ectivity because it emphaelzea that we need e yeriety of information 
end data before we can intelligently make a land maxiageaent or environ- 
mental decision to best i9ee£ the neede of people and their enViromneut. 
This list has many of the elements that need to be considered in^atudying 
e local Environmental iaaue or concern. It ai«o iopludea elements of 
ell th»j curriculum eubject areas (aocielfStudie*'a, science, language, 
arte, etc.)>^ Therefore we have to use the totel community ea e class- 
room or learning environment to collect the information. 

Diacusa any ceee hletoriee of teechere or groupe using this epproech. 



Optionel if there la time, end it le pertinent io the eituetion, you mey ' 
went to enk the following queetione: / 



5. 



6. 



7. 



Old new leadership 
this to happen? 



erge during thie eeeeion? Whet'fectore enebled 



Did your group work ea a team? Wliat did your group do to inaurc 
participation by ell membera of the group?. 

Were you assigned to a group or interest you didn't want to represent? 
How did you fee J? Point out that many tlmca we overlook that other 
ocopic have differeni neoda-and Id^as aiid tWa might be a way to identify 
them. • " * 
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APPENDIX. THREE 



. Script fori -> 
"The Other Side of the Flame" 



Visual . 
LS GIANT 'sequoias ^ 

LS GIANT SEQUOIAS 

LS GIANT SEQUOIA GROVE 



LS GENERAL SHERMAN TREE 



MS KIRTLAND WARBLER' 



MS KIRTLAND WARBLER, 
•DIFFERENT ANGLE 



ECU BURNING -MATCH 
ECU MATCH WITH- TITLE 

MS TREE CROWNING OUT 



Audio •■ ; ■' 

^...Opening music up full, PAUSE. V ',}. 
(Approximately 8 seconds)*' ^ ; ' . 

©••■ 

©• • •NARRATORi These are the Giant \ 
Sequoias, largest living things on - 
the face of 'the earth. They 'grow 
only -OA^\the^Jfe stern slope of Calif- 
ornia's SierraT^evMa"-Mot^^ . 

(A .The giant among gi^njs here, the 

iTeneral Shetman tree, -stands twenty- - 

seven: stories tall^and^has a base 

diameter of thirty feetT^Thfere- is ' 

enpugh wood in this one tree to build 

fourty-five two bedroom houses. * 
•■ « 

. . .This pretty ^ittle bird- is a ^ 
Kirtland Warbler, a rare and endangered 
species which breeds ^almos t ex cl usive ly 

lower Michigan peninsula. Only about 
five- hundred of these; songbirds reniain. 

' ^ . . .^trangely enough this little bird" 
ha^ something" in common with the Giar^t 
Sequoias, something they both * depend ' _ 
on to' help* insure their future gener- 
ations, ^ ' ' ? 

' Thajt something iS . . . . ^ ^ 
MUSIC ; Fade in music. 

MUSIC : Build to climax...®' 

MUSIC : Fade under narrator. 
NARRATOR:. Q...Fire. PAUSE. 



'( approximat^y 2 seconds), 

.®.:. .The idea that a- plant or an 
animal might be dependent on a force 
that has the ^ power to completely 
destroy it, may^seem surprising; 
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LS LIGHTNING 



MS FIRE KILLED 
■■VEGETATION 



LS MIXED CONIFER FOREST 



ARTWORK; CU 49 'ER WRITING 
. IN NOTEBOOK 



ARTWORK J LS '49 'ER WRIT-ING_ 
. WITH SEQUOIA GROVE IN 
BACKGROUND 



.ARTWORK : l^INER STANDING 
NEXT TO- SEQUOIA 



CU WILDFLOWER 



LS MIXED CONIFER STAND 
WITH GRASSY UNDERSTORY 



LS RAGING CHAPARRAL' FIRE 



^...Even the concept, of flrw aa a 
' naturally occurring element, like rain 
or snow, is a'n .unexpected' one. But ' 
in many' areas of the country fdres were 
a regular occurrence long before man 
made his presenop felt. 

^^.,.In these areas, through the pro- 
cess of natural selection, fire was, 
and is a major factor in shaping the 
type of plant and animal communities 
that developed. ^ 

f\ ...The mixed conifer forest of the 
ierra Nevada Mountains,* which .includes 
the Giant SeqUoias, is one such 
community. 

. . .When the forty-niners spilled over 
the Sierra Nevada Mountains into 
California, those who kept written 
records of their travels" and 
experiences. 



» • . • . 



spoke almost to a -man of the 
incre^dibie-paiJcrljJce^^^^ the ■ 

jLower western sloped S 'ta'tety-eolAmns 
— G#:-^reesinrrT-; : " ^ 



..some of them unbelievably huge, 
standing in groves or small irregular 
groups - nothing growing beneath them 
but grass. 



• . • . 



. . .and in the spring, myriad , 
wildflowers carpeting the forest , 
• floor. s 

^^...For a moment, try to visualize 
the kind of fire that might occur . 
in a forest such as- this. . . .PAUSED . . 
Now listen to a description penned by 
John Muir, a noted naturalis't, after 
he watched. a brush fire race up the 

-foothills and into the -forest. ^ 

® . . .Muir wrotet (ANOTHER VOICE) "It 
came racing up the steep chaparraj. 
covered slopes of the east fork 
canyon in a broad cataract of -flames-, 
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ECU GROUND FIRE 



ECU GROUND FIRE DIFFERENT 
ANGLE * : ' 



LS GROUND FIRE IN MIXED 
CONIFER-SEQUOIA STAND 



MS BURNING FUEL 



MS BURNED OUT TREE 



CU CROSS SECTION OF TREE 
, SHOWING BARK 



LS ASH COVERED FOREST 
FLOOR 



now. bending low- to feed, on the gra6n. 
bushes, devouring acres of them at a 
breath. But as soon as the deep fore^?t 
was, reached .\ f . 

^ . . . .the ungovernable flogjd -became ^ 
calm like a , torrent entering a lake, ■ 
creeping and spreadiTig beneath the 

. trees where the ground was level 'or 
sloped gently. ; . • 



.1- 



^•...slowly nibbling the cake of 
compressed needles and scales with 
flames an inch high, rising here and 
there to a foot or two on dry twigs 
and clumps of small 'bushes and brome 
grass." ; 

& . . . NARRATOR : Virtually all, the f i-res . 

xha-t occurred in the mixed conifer 
* forest were ground fires^. Their yery 

frequency, once ''every seven to nXne 

years by one estimate, prevented them. 

frjm becoming anything else. 

@ .. .They. happened so often that they 
remo-ved the. bjuriiable- material , or fuel 
from tl^e forest floor; preventing it 
f roft^ building up and causing damaging ( 
fires. ^ * 

••^But even gic^ahd fires 'can -kill 
' mature trees i^ ihey- genera te -enough 
heat to kill the thin layer of living- - 
tissue,, the cambium, ^ly::ng* just under- 
neath the bark* 

^ . . .All, the common trees in the mixed 
conif-er Jforest, howeyer, have thick, 
and fire resistant bark* which protects 
the cambium from damage. This insul- 
ating bairk is an adaptation that is 
most evident in Giant Sequoias, where 
it can reach two f feet- in thickness. 
But more "happens here than just-the 
survival of the trees. 



. .By consuming much of the built-up 
mat of needles, dead twigs, and other 
organic martter, 
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ECU ROOTS. 



ARTWORK ? FIRE FROWNING 

AT Small puddle of 

.NUTRIENTS f • • . 

' ARTWORK ; ^RE TURNING ON 
•FLOW. OF NUTRIENTS 



-MS DEAD COWIFER" SAPLING 



CU REGROWTH,, 



LS WILDLIFE 



LS GROUND FIRE IN MIXED 
CONIFER' FOREST 



BURN THROUGH PREVIOUS ^ 
SllDEt "DECREASE FIRE 
HAZARD' , - 

BURN THROUGH:" •A^Ve\ " 
PLUSt "REPRODUCTION" ' 

BURN THROUGH: ABOVE^ 
PLUS;- "NUTRIENT ' 
RECYCLING"' •* . ■■ 



^^...the fire allows pine and sequoia 
seedlings to reach tJ)e mineral soli 
quick]^, TMs greatly improves their 
chances for survival, especially the 
sequoias, Jire also helps Aho seedlings 
in another wayi by providing readily 
available nutrients* ' ' , 

^•••Normally, the nutrients locked 
m this dead material are released . 
only gradua^Lly^ as it slowly decomposes, 

^^.•.Fire quickly converts them to a • 
more readily available' form, leaving 
them behind in the ashes* In this way, 
' fire -provides fertilizer for the young / 
seedlings^j^ ^ 

• . .At the same time, the fire creates 
good reproductive conditions, it also 
eliminates potential competition from , 
specie^ that are less fire resigtant,- ' 
Compeiition that would, in the ^^genge 
^of fire, eventually choke out and . 
'replace the Giant Sequoia and other 

fire adapted species, 

_ • •» # 

^ . . .The trees are not the "^only resi- 
dents of this forest that benefif, ^ 
The" plants on the forest floor usually 
put on r. jurge of new; growth after a 
fire 



©....providing more succulent and 



nutritious forage for many of Jtlie 
animals . 



/ 



. *-^Tn the Sierra Nevada Mountains, 
}h4n, fire is an integral, natura^l 
and necessary part of the mixed conifer 
forest. ' f> . 

,It periodically removes fuel 
build-up, decreasing a major fire , ^ 
hazard . . i . . 

.... creates excellent reproductive 
conditions . . 

...improves nutrient recycling 
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BURN THROUGH t ABOVE" 
PLUS "ELIMINATES 
COMPETITION" ■ 



LS JACK FINE FOREST. 



-LS FUEL BUILD UP 



LS CROWNFIRE 



LS AFTERMATH OF A FOREST 
FIRE 



CU JACK PINE CONE 



MS BRANCH WITH MANY CONES 
ON IT 



CU JACK^InE CONES OW 



CU JACK PINE SEEDLING 



~@.....and eliminates competition from 
fire-sensitive species. Thus, the very 
force that would destroy trees, 
becomes responsible for their mainten- 
ance. 

(J,. ..Quite a viirrerenl si tuaUon exists 
m the. Jack pine forests of the Great , 
Lake states. Here fire occurs less"- 
frequently because of different clim- ." 

l^^tic and vegetational factors. 

^ . . .Decomposition is slow, allowing" 
xuel to build. up on the forest floor. 
When this is combined with th&- flam- 
mable mature of jack pine..^. . 



@ 



. . J . the fire,, when it does occur, 
can be very intense and damaging. 
Unlike what happens in the mixed coni- 
fers, a fire here may occur only once ' 
in the life of a jack pine forest, but 
it destroys most of the trees.' 

® ;. .Normally, one would expect this - 
to quickly eliminate jack pine from . 
the^ natural environment. But an 
unusual adaptation has turned its 
flammability into an advantage. 

®...The peculiar cones of jack pine 
are heavily sealed with resin. Further- 
more, the trees begin producing them ' '. 
at. an unusually early age, about ten 
years. 

^...They remain on the tree, sometimes 
ror as long as twenty year^ accumu- 
lating as the. tree grows olaer. 

® ...When the fire finally strikes, the 
heat* melts the resin an<f releases the 
acfcumulated seeds. Ev4n the seeds are 
heat_ tolerant, resisting temperatures 
as high as seven hundred degrees for 
as long as ten or fifteen seconds. 

^ ...Thus, eve.n as on^^eneration dies, 
It. insures the presence of the next • 
one. From this point ofi, the role of - 
fire is similar to that in the mixed 
conifer forest. 
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V 



C\J JACK'PINE SEEDLINGS. 
JACK PINE THICKET 



. . .Competition is eliminated, a 
good seedbed is created, and nutrients 
are released from the ash. 



LS '^IRE IN JACK PINE STAND 



...It is, by the* way; in these young 
jack pine thickets that the Kirtland 
warbltf^r n^tUo. Without fli*^ er eom^ 
artificial disturbance and reseedirig 
method these young pines would not 
exist; and without them the Kirtland 
warbler would soon disappear. 

• • .As in the mixed conifer forest • 
fire is a normal and necessary part _ 
of the jack pine environment. But 
instead of being a force for mainten^ 
ance, it clears away the old forest 
to make way for the new. A sor± of 
natural urban renewal. 



SPLITf^LIDE: GIANT SEQUOIA/ 
KIRT'^ND WARBLER 



LS PONDEROSA PINE FOREST 



LS OPEN SOUTHERN PINE 
FOREST ^ 

LS ROCKy Mt)UNTAIN FOREST 



LS WEST COAST FOREST 



LS TALL GRASS- P-RAIRIE 



CU ROOTSTOCK 



^ ...The two natural communities we 
have looked at are not unique or even 
unusual in their relationship with 
fire. In many other areas of the 
country fire plays a similar role. 

^^..\The ponderosa pine forests of 
. the west. ... 

^ ....the pine for.est of the south..., 

♦ * 

CDl ....the conifer forests of the ■ 

Rbcky* Mountains. . . . 

^ ....and the Douglas fir forests of 
the Pacific coast, are all the result 
of periodic natural fires. 

^ ...Even the original tall grass 
prairie of the midwest was, in part, 
maintained by fire. Unlike the Giant 
Sequoia, the above -ground^ part of the 
prairie plants were usua;Lly destroyed. 

^ ...But underground stems, buds, and 
rootstocks, insulated by a protective 
layer of soil, ' sprouted vigorously 
after a fire, replacing what had so 
recently been burned away. 



ERIC 
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tiS BURNING PRAIRIE 



CU WATER DRIPPING OFF LEAF 



CU DECOMPOSING STUMP 



LS HARDWOOD FOREST 



FIRE IN HARDWOOD 



309 

©...Today what little is left tk 

burned to preserve its true Dralri» ■ 
is nof,'f; Fire. hoSe?e?" - 

The trees themfSves maJc?^oor^5' 
_as anyone who has tripH °^ 
•wood for a f Le Lows ' ^^^^ 

decomposition is ■ ' 

5nh?^'^g4se^1:o1S^%„f?«" 
result is a forest t?!? comjine, •.the' 

become almost ???ep*S?J.^* ^^"'^^ oan - 



® 



occasionally. ""^^^ 



MS DEER'aitQlVSING OR GRAZTMn 
IN HARDWOOD FOREST ^? 



LS SMALL MEADOW 



LS GIANT SEQUOIA GROVE ' 



Tires'L' h*^ld^o'^| IS^s'?s*^Se'^ 

o;^\nf on\^ *|„J™LT??*lndlur^*^^ 
are lo;:?^ienS?y*^oS*feL': ^''^^ 
® . . .Where they do occur +ho + o 

hunteJs regSd wA..-'' ^^^^^^ 

® ...In those few cases where .the fire 
manages , to reach ah int4sitv fo^ 
enouffh to k-m 4-^^ u • \, severe 

mead^s may 'deve*?p!^"^"'°°''" ' ^^f^^ 



® 



coAifer.=*?ft^''^?.'^y invaded bV 



be-d;n?ed/'?^ a^eas'Sher^' '^^^^ 
ractors favor i^s Der^^Hp ^^^i^o^^ental . 
it is a maior fao+Sr-°^'',^^^"^^ence, 
natural co.SSnf?y' ^^e 
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LS IWRDVVOOD FOREST 



ECU FIRE 



ARTWORK: VERY EARLY MAN 
RECOILING FROM FIRE 



ARTWORK t CAVEMEN .WARMING 
THEMSELVES AROUND EIRE • 



ARTWORK ; INDIANS DRIVING 
GAME WITH FIRE. 

LS URBAN ARES 



MS NEWSPAPER HEADLINE 



CU SAME NEWSPAPER,/ 
^ HEADLINE 



ECU SAME HEADLINE AROUND 
"RAGE" 



MS DIFFERENT NEWSPAPER 
HEADLINE 

ECU PREVIOUS NEV/SPAPER,' 
AROUND WORK "HAVOC." 

LS FIRE SUPPRESSION 



©...While In othet^ areas, it's 
influence may be considerably reduced 
by limiting factors. 



MS MAN FIGHTING FOREST FIRE • © 



..,In any case, there is one agent* 
of change that' has had a major impact- 
ort fire itself — man. 



9 



_ ...Fire has always been a part of 

— msur^^-na-turalr^nvixcmme — Yet 

his attitude toward it has undergone 
several changes.' ' 

(M...In the beginning, fire must: have' 
peen hated and feared, much like wild 
animals do today. 

Later, as man came to respect and 
use it as a tool, it became a warm 
friend on bitter nights. ... 

^ .. ..*or a way to obtain game. 

..^But as mgji divorced himself from 
'the natural environment, his attitude 
' toward fire changed again^ 

Think back to all the exposure " 
you have had to fire in the Ha'tural " 
environment — . . . • 

^ ....newspaper articles and pictures, 
TV/radio news, movies, posters, bill- 

. boards, anything that might have 
shaped your view of fire. 

^ . . .What kind of picture do- you see ' 
developing? 

^^w-.Now imagine" millions of people 
all seeing and hearing the same message, 



^ . . .What kind of attitude might they 
evelop? How might it be expressed? ' 



Until very recently; it was the 
the policy of public land management 
agencies to vigorously suppress any - 
fire occurring on public land regardless 
of whether it had a natural or- man- 
made origin. 
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MS MAN FIGHTING GROUND 
FIRE 



LS MARIPOSA GROVE 
— r89D — 



LS MARIPOSA GROVE; 1970 



MS WEEDY GARDEN 



LS DEVESTATED AREA 



CU FIRE_RESEARCH PAPER 

9 



MS MAN WORKING AT DESK 



MS TWO MEN DISCUSSING PLAN 



CU PEN POINTING TO AREA ON 
MAP 



LS GIANT SEQUOIAS 



... .while other plants better suited 
0 the naw^conaitions move in. 



., .Sometimes. this reaction was 
ecessary and desirable...., 

f....but in rlatural communities where 
re played an role» putting 

every one out produced BOW'S Uhexpeetfed 
results. ' ; . - 

..The natural make up of the 
communities began to gradually change 
as those plants adapted to fire failed, 
.to reproduce. .... 

^^...You can watch the samenatural 
principle 'in action by no/t weeding your 
garden for a couple of months.' PAUSE. ■ 
, In some areas, particularly the west, 
something much more noticable happens... 

^P.... larger and more destructive fires*. 

Tronically, by putting out all fires, 
man had helped cause larger ones. When 
the smaller, periodic fires were . 
suppressed, the fuel that was normally 
removed by them, built up. When a fire 
finally did occur, it Was .abnormally 
large and intense. 

^ . . .But views are changing. Recent 
research by scientists'* and resource 
managers is clarifying fire's place 
^ in nature. Its role in the natural 
environment is being acknowledged by an 
ever increasing number of people. 

^..>.Fire management plans, tailored 
— bo-rregiim'alrnfie ea s , are being- developed. 



..Eut because the ecology of fire 
is very complicated, decisions 
involving it are difficult. 

...When^the needs and desires of 
man arfe included, the situate oii can 
become more complex. 



^ . . .From an ecological standpoint, 
fire is often desirable for an area. 
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LS STEEP SLOPES 



MS MUDDY STREAM WATER 



LS FOREST FIRE SMOKE 



LS AFTER AFFECTS OF FIRE 



GRAPHIC: MONTAGE OF 
DIFFERENT LAND USES. 



LS CHAPARRAL COVERED HILLS 



LS CHAPARRAL FIRE 



LS HOUSES IN BRUSH COVERED 
HILLS . . - 



MS SAME HOUSES ABOVE 



LS HOUSING CONSTRUCTION 



LS HOUSING Construction, 

DIFFERENT ANGLE 



LS FLOODED AREA 



^^...But if the area contains ' steiap 
■ slopes, burning it may cause soil 
erosion which, in turn,.... * 



♦..can affect water quality, water 
at man might want to use* 

ffl,.. Smoke, carried by the winds, can 
temporarily reduce the air quality in 
nearby towns, and./..' 

^B... while interesting to the ecologist 
th^ immediate^ aftermath of a f i-re is ^ 
unappealing or even ugly to many who 
wish to use the area for rec^ation.j.^ 

•These, and other important people- 
related consideratiqns complicate any 
decision a land manager .has to make \ 
re-garding fires use in land management. 
PAUSE, But land-use considerations 
involving fire may have to extend 
beyond its use as a management tool. 



/..These are the chaparral covered 
ills of Southern California, 

^B.. ..Fire is a natural element here, 
xhe hills burn periodically. Because^ 
of this, the natural communities have 
adapted themselves to fire. 

.Unfortunately, the man-made 
communities built in these hills have 
not. " - 

^^...In one three-month period in 
xv70 alone, over 800 homes went up in 
the, flames. 

These losses led to special laws 
requiring certain minimum safety 
features "bd built into any new homes 
If these precautions do not work. ... 

@....then development of these areas 
may have to be restricted by appropriate 
zoning. ... 

...much as is done today in many 
areas subject to periodic flooding. 
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ECU HEADLINE . 

LS FIRE SUPPRESSION 

XS CAMPFII^E- ■ 

CU CIGARETTE ON FOREST 
FLOOR 

LS SILOUETTE OF PINE 



^ ... In California , arid throughout 
the world, man and fire have always 
been a part of the same environment. 



. .Man has feared fire. .\ ,PAUSR, ^ » 
. .'fought it. . .PAUSE. . . . 



(^.••But only' now is he beginning to 
understand it's role in the natural 
order of things.^ 

MUSIC: -Full up to end. 



. . used it . . .PAUSE. . . . 
. . and abused it. . 



CREDIT SL-lDES: 

# 107 
#.108\ 

# 109 

# iro 
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APPENDIX FOUR 

Simulation Games 
Claims and Criticisms 



Any kind of com^nunication etrate^ or methodolo^ used in 
•education, in used to accomplish a purpose, to bring the students 
to a point they were not at before. That point may or may not be 
r specified by behavioral objectives. Opinions on just what simulation- 
gaminivcan accomplish, however, are varied. The following is a 
summary, taken from a review of literature,' of some of the thinr.s 
simulation r.ames are suppbsed to be able to do, 

1. Increase Student Motivation (Taylor 1972| Carlson 1969i 
Coleman and Boocock 19661 Boocock 19681 Smith 1972i Edwards 1973i 
Abt.l968» Livin/^ston and Stoll 1973i Chartier 1973i Cherryholmes 
19661 and Charles and Stadsklev, 1973)« As one can see from 
the citations, quite a few people agree with this claim. Some 
of this increased motivation may come from just doing 
something new in the classroom (i.e. other than the 



^ standard lecture). But there may be more to it than that. 

■ » . -Students, instead of passively listening, have the chance^ to 

« do something, to interact on a- student to- student basis. 

^A partial feeling of control over their (i.e. the student's) 
environment may also be a motivating factor. 
2. Changes in the Teacher Role. (Taylor, 1972| Coleman 
' and Bo6cock^ I9661 and Boocock 1968). The teacher is divorced 
from an authoritarian, judgemental role. In a simulation game 
the rules come from the game environment. The teacher may take 
no role at all or serve as a guide or motivator (except in the 
post-game discussion). This^removes or at least "fuzzes'* 
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the uciualiy 3harp "mo 'Karzun, you Jane*' teacher/stu'Jant 
role boumlariea. 

3. Teaches Decision-Making and' Strategy. Formulating Skills. 
(Boocock and SUild, 19681 McLean 1973i Edwards 19?3i Abt I9681 
CarJson 1Q69; Taylor 1972). Since simulation games put players 
in situations which require making decisional it aeems logical 
that such .'iames should teatjh decision-making skills. Strategy 
skills could "be taught too, since players must form strategies^ 
to win (if only what ScHild, 1966, calls "winning strategies*')! 
k. Teaches Problem-Solving Skills. (Abt I9681 Chartier 1973). 
Again a logical conclusion since simulation games confront o 
students with a problem of some sort that has to be resolved. 

5. Allows Learning to Occur at Diverge Levels. (Edwards 1973i 
Smith 19731 Chartier 1973 i Livingston and Stoll 1973i Taylor 
1972; Boocock and Schild I9681 Coleman and Boocock^ 1966). 
The open-ended nature of simulation g^mes offer learners ^the 
opportunity to uncover principles, relationships, a'nd structures , 
on a variety of different levels. . w . 

6. Accomodate a Broad Range of Student Learning Atili-ties. 

(Abt, 1968; Edwards, 1973). By offering diverse levels of learning 

• » > * . 

sirrivxation /^ames can also accomodate students of different learning 

a>>^)ities. A little of the "something for everyone'* idea. 

7. Develop Role Awareness (Taylor 1972i Boocock, 1968). 

By playinr: a role in a simulation game, players can, to a limited 
extent, literally "step into someone else's shoes."' Consequently 
the student may empathize with the role (and people in the real 
world in that situation), which could to (7) below. 

8. Develop or Change Attitudes (Boocock and Schild, 1968; 
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lavliK'tMoii an.i ULoll. 19731 Chartier, 1973> McLean. ' 19V'» . 
Ih'vuloplii;', uriipathy for a role or understand in^; th« nuturii of "a ^^, 
problem or issue may bring about an attitude chanf^e in the player. 

9. Allow Compression of Time (McCluskey, 1973t Taylor, 1973). 
Proceasess that normally take days, months, or even yearrs, can 

. be, Simula ted in giinutes or hours. • - 

10. Allows Students to Sample Aspects of R6ali,ty. (Carlson, 1969i 
Coleman and Boocock, 19661 Taylor,'^ 1972> Coleragji, 19681 Livjiogston 
and Stolli Raser,1969). One of the*major adva;itages 'of simulation, 
it has the potential to provi*de a viyiTd link to the real world, 
somethings that can help^, increase the relevancy. According to 
Coleman and Bo6cock (1966), simulation games can h^lp. correct 

. a defe<ft.,^ey see^, in secondary education — *a mismatching of time. 

The^iStudent^is not being ta'ught for, the present, but for* the future 
** , » » 

^ Whbse needs have not yet \Lmpressed themselves on students. 

f r. *- 

Consequently students see little need for the things they are 
.stiTdyin^. Simulation gaming can help bring the future to the present^ 
**.... allowing the child to play roles in' a large dif ferentjtated 
society of which >e otherwise hardly gets a glimpse. .. •and -sui^roundCs) 
the 6hild with an environment which is *artif icial for the present 

but realistic for the future." Bridging the reality gap can help 

if 

" bring alive material in textbooks s that seems flat or abstract 
and give a student a more intimate — and relevant — contact with 
the real world. 

11. Provide Useful Points of Departure for Discussion. (Carlson, 
1969). Although not mentioned often, the deb'riefing may not only 
offer discussion possibilities, but also jumping off points for 
other investigations or activltes. > 



The abavo io by^ no means a complete list. For example, Greenblat 
(19?3) identified twenty-nine separate claims under six general 
headings. « Complete or not, it seems that if simulation games could 
.do everything; they 6re claimed to do, they would be the .best thin^; to- 
hit education since federal ^'unding. Like every, other educationaT^Tech 
nique-, however, simulation games have their limitations. 

Paradoxically, one of the biggest advantages of simulation /^ames 
also draivs- the most criticism — simplifying reality. (Carlson, 1969; 
Edwards," 1973) • Simplifying reality may'' introduce distortion, leaving 
out factors, over-emphasizing some and under-emphasizTng others. Even 
if the factors are there, their relationships may turn differently in 
the game than' in real life* In fact, Kraft (196?) has claimed, games 
can 'Obscure more than they reveal. Related to this potential problem' 
is the possibility that student, understanding the game's simplified" 
version of Veality, may also think they understand reality as. well. 
This could' lead to all sorts of misconceptions (or worse, if the 
studen^ts act on their knowledget). Both these problems reflect the 
need for 'careful design and follow-up discussion. 

The limitations euuL. criticisms of simulation gaijies fall into 
three catefjoriesT Problems inherent in the method, f^oblems in 
implemehtation in^ a school setting, and teacher attitudes toward the 
strategy • . - 

Since simulation games are competitive, they have been criticised 
for putting', too much stress on winning. 'Students •may be so concerned 
about winning that thoy may miss some of the real objectives of the 
game* Dill (1*966) observed this happening in a game he was studying. 
An extension of this criticsm is the claim, noted by Carlson (1969)^ - 
that simulation games "dehumanize" because they allow players to 
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maneuver the livco of others (in the game context) to benefit, themselves 
without bein;: nubjected to real world constraints.. This effect could 
be mci/^nified if the student sees the simulation game as being'' 
equivalent -to the real world. On the other hand, manipulation is a 
part of the raixl world. Whether or not simulation games distort that 

manipulative uupect of reality by removing constraints depends on the 

- — , J 

^ame ' and the^ I tWtioii^r^~ — - — — 

Another related criti-cism is the concern that simulation games may * 

present an unrealistic picture of psychological motivation. Some kind 

of countable entity Must be used \o help distinguish between winners 

and losers » be it points, dollars, satisfaction units, jellybeans, or 

whatever. However, some rewards people s«ek' are not .quantifiable and 

80 could be overlooked. - All these criticisms mentioned are problems 

inherent in the method itself. They can be lessened by careful design, 

ilnplementation, and follow-up discussion, ^ but probably never completely 
. ■ » 

eliminated. 

* 

Much moxe tangible than the limitations noted &bove, are those 
practical' ones'ldeaiing with^use in a school setting.. Even though 
simulation games can compress real time, their* game time frame may 
not fit easily into the schc>ol-*s time frame ^[e.g, Uo minute periods). 
Rearranfjement of the physical classroom structure or more space than 
is available. Other problems include cost and availability « Some 
simulation games, although fitting for what the class is doing, may 
cost $Uo " $50, an expensive outlay for a school on a tigl^t budget. 
Even if the school is willing to pay that much, the game may not be^ 
available for use in time. Finally, because simulation games involve 
active student interactions, they are often noisy and seemingly chactic. 
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Thi: U»iI^l r.encral limitation lies not in the method, but in the 
poU-iiLial u;;ors. Many educators still look on any 'classroom activity 
that ia "Tun" as prcoxuding "learning something." They^may not regard 
yimulation ^james ac seVious educational activities and distrust tfieir 
intellectual validity. Furthermore, many teachers are unfamiliar with ^ 
^f^he mUnar.ement role required by Simulation games instead of the more 
typical authoritarian one. ' The switching of roles may seem threatening* 
Teachers may be concerned about ^what students will .do if given a-freer 
atmosphurci and uo inhibit the use of such educational strategies* 
Perhaps^ Horn and Zuckerman (1972) offered* the beet -summary of teacher 
fear I "....not a few teachers are possessed, by nightmarish visions of 
being buried in a welter of playing forms, role descriptions, and 
discussion questions while their students bounce off the wall? in 
happy, screaming chaos." . 

To /',ame, o'r nofto game, Jhat*is the question. As ''can be seen from 
above t there are differing opinions as to the^ answer* In an attempt to 
ge-t a mor^ definitive answer about what simulation games can and cannot 
do, research investigating the*'tise of simulation games was checked. 

. Active research in the area of educational simulation games has 
been going on since the early 1960's. Given the variety of claims^ 
one would expect a variety of research exploring different areas. 
Although there have been attempts to investigate different areas, the 
bulk of the studies seemed to be concerned with comparing the relative 
success of simulation games and more traditional methods (i.e. lecture/ 
discussion) in achieving cogniti^ve and affectiye objectives. Table 
one is a oummary of a review of twenty five studies^ involving 

^This is by no means a complete review'of the research available, but 
it dooV^give ah idea of where research in this area has been going. 



v'irjila tiop ;.i«k::. iriiJicatinR the cesults of the study and what other 
umrhifir. iiiotOo«i with which the simulation gqme was comparerl. Note that 
In a laivtc majority of the studies the alternative educational meUiod 
was lecture/discuss Ion. Two conclusions can betarawn from the indicated 
stuiliesM ' (1) SimulaLion gaming is no worse (and no better) than more ^ 
conventional meihodc in" teaching facts and concepts, and (2) Simulation 
/^arnin^: can he used to teach or c^hange attitudes and are superior to 
m'ore conventional mcithods in that respect. Even though other studies 
have been oxplorinr. a few other areas (Monroe, 1968^ Livingston and Kidder 
1973i Lucas, 197'hCurry and Brooks, 1971 1 Keach and Pierty, 1972 — 
see table for areas concerned.), these are too few to drav/ any definite ' 
conclusions. Some authors (Greenblat, 1^73i Fletcher, 1971) even 
caution against dra^ving conclusions from studiesjconcerning facts, 



concepts, and attitudes, noting'a number of problem^ with 'research 

design in many studies (e.g. the failure to consider -^he HavtlloV^ie effect, 

biases or poorly selected test populations, lack of control ft)r 

student characteristics, single studies on particular games). ^Finally, 

when drawirif^ cohcluijions from a number of different studies, each 

study on a different game, the ^siimption is .that simulation games are ' 

homogeneous,' despite variations from one to the next. 

What does all this mean? In the case of research, it msarts irore 
carefully desif:ned r^esearch efforts are needed to check aspects of 
simulation /gaming other than factual learning or attitude changing 
ability. This need has alr.eady been recognized in more" extensive 
research reviews (Greenblat, 1973i Wentworth and Lewis, 1973: Fletcher, 
1971). It also means research has yet to confirm or deny most of the 
claims pro and con — about what simulations can or cannot do. 



-J- 



study 



sim. f 
sim. 



.H^iao (1975) ^0 sig- dif. 
He&arty(1975) 

Livinggton(l970) . 

Stadskl^v (1969) ^0 sig. dif. ^ 

^Monroe (1968) • ' si"^ 
Garvey & Seller (1966) lect/dis ^no sig. daff. 

" "'^ no sig. dif. sim. 



L 
L 
L 

L , . , 

S'.t Chartier (1972) 
S. RP Livingston 4 

• Kidder (1973) 
L * Vogel (1973) 
L ' Alley 4 

* Gladhart (1975) 
L Wentworth 4 

Lewis (1973) 
L Heinkel (1970) 
L^ • Lucas (197^) 
none Carr & , • : _ 
. Manning (1973) 
S.L(M) • ?3nxiessey (1972) 
L •> Postma (1975) 
L Baker (1968) 
S BoococH (1968) 
, Curry i 

3roolfs (1971) 
- Keach & 
' ■ Pisrty (1972) 
Troyka (1973) 
03 Anierson (19*7^)) 
L Lee O'Leary (1971) 
L Wing (1966) 

Livingston 1971) 



T7 t d^ System Critical 

ioncepS Attitudes Dynamics Theory Retention Thinking Ability 

2 - 



lect/dis 



Sim. 
sim. 



sim. 



no sig. dif*. 



lect/dis 
iio a^ig. dif, 
no sig. dif. 



no" sig» dif. 

sim. 
sim. 



sim. 



sim.-* 

sim. 
sim» 
sim. 



no sig. dif. sim. 

no sig» dif. 

sim. ■ 
no sig. dif. 



no sig. dif. 



sim. 



no sig. dif. 
no sig. dir. 



sim. 



no sig. dif. 

hethoi simulation compared to: L = LeJture.-Discussion. RP = Role Playing. S = other simula^ 
L(M) = Leoture/tliscussion v/ith emphasis in media. 
-Results of study. The method noted is the method that was significantly superior. 

TABLE 1 A Summary oi^imulation Ga me Research 
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However-, thi:. tloe:; not mean simulation K<'^mes should not be uued as 
an oducutionai method. Research has indicated that they are able to 
convey factu and chanr:e attitudes, and ther'e seems no question that 
they motivate students. But even though -research has not confirmed 
it, there ii; probably more to simulation gaming. They can provide 
the student with a r:limpse Into an increasing complex world and 
despite potential problems of simplification of reality,*- that may be 
helpful frtr the student in the long run. Which of us has not felt 
bewildered at one time or another by the complexity of the world we 
live in? And if reality can bewilder us* imagine what it might seem like 
to someone who has not had the practice jdealing with it* Perhaps 
there might be some advantage in getting a little "practice" by 
dealing with toned down versions. There also might be some advantage^ 
in practicing decision-makihg and pl-oblem-solving also^ offered by 
simulation gaming. Bu^ perhaps one of the best reasons of all is that 
simulation games can be "fun." And what is wrong with making learning 
fun once in a while? , - ' 
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